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Rationale.—The roots of elementary school science lie deep in 
the history of the American people, and they are identifiable in the 
experiences of those teachers and children who have had the temerity 
to ‘'experiment" with science. This is true from the "little red school 
house" to the crowded metropolitan areas of our major cities, and the 
shiny new classrooms in the new suburbs. For the importance of elemen¬ 
tary school science was recognized by such forward-looking people as 
Benjamin Franklin and Thomas Jefferson who saw the importance of help¬ 
ing children and youth to understand and interpret the phenomena 
which occurred in their natural environment.! 
The early purposes of elementary school science were to knew the 
basic physical, biological, and other principles of science which were 
useful in the improvement of the farm, home, business, and community. 
The applications were taught in such a way as to be usable in working 
with tools and machines, in controlling conditions for growth and use 
of plants and animals, and in engineering and trade. These early pur¬ 
poses of elementary school science are still valid, and are among the 
 T  
Willard J. Jacobson and Harold E. Tannebaum, Modern Elementary 
School Science (Bureau of Publications, Teachers College, Columbia 
University, l?6l), p. 1. 
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guidlines for development of an effective program of science in the 
elementary school. 
When children first cane to school, in the nursery and kinder¬ 
garten years or even in the first grade, they are characterized by 
questioning proclivities. For years Gerald S. Craig and his students, 
as well as others who have had such notions, have stated and restated 
that children are inquisitive, questioning, investigative and curious 
about their immediate everyday environment. However, by the time that 
children have been in school for a while, they tend to lose these 
characteristics, and teachers have had to "motivaten and discover means 
for stimulating an interest and felt need thich, somehow, the school 
has tended to stultify. For elementary school teachers, and especially 
those at the kindergarten and lower grade levels, have tended to regard 
science as not appropriate for these early years. Sometimes “field 
trips, excursions'', "nature study" or making collections of one kind 
or another has been encouraged, but science as a study taught in 
terms of principles and concepts has seldom been taught in any planned 
sequence in too many kindergarten and lower grade classes.1 
Modern elementary school science has its foundations in recent 
researches of child development, with its broad approaches including 
experiences from the physical, biological, astonomical, and earth 
sciences. In modem elementary school science the activities and ex¬ 
periences should be planned to help the children to grow and develop 
in their abilities to understand and interpret the events which take 
Ï  — 
Gerald S. Craig, Science for the Elementary School Teacher 
(Ginn and Company, 1958;, pp. 1-6, passin. 
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place in their everyday environment and -within their own bodies. Now 
we know -that almost all young children have a deep and continuing 
interest in such experiences, and many classroom teachers are desirous 
of doing what they can to provide such experiences to children at these 
levels. 
Never before in the history of mankind has there been such an 
imperative need for developing a program of science in the lower levels 
of the elementary school as today. When we consider science from the 
developmental point of view we discover that science is actually a part 
of the fundamental characteristics which are essentially those of 
children. The common fundamental characteristic of children and 
science is that both actively are involved in interpreting the objects 
and events of the environment. For we now define science as man's 
attempt to explore, interpret and to operate the materials and forces 
of the universe that surrounds him.l 
There are at least four other important reasons why the elementary 
school should re-examine its posture about elementary school science, 
and especially science at the kindergarten and primary grade levels: 
1. The rapid development of knowledge in the many fields of 
science has made it important to extend the range 
and modernize the content of elementary school science. 
2. Science experiences need to be developed which are con¬ 
sistent with the nature of science. 
3. The growing importance of science and technology in our 
culture make it imperative that a more sophisticated 
elementary school science program now be regraded as 
mandatory. 
 T  
Craig, op. cit., p. 2. 
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k. The development of an integrated K-12 science program 
demands re-examination of the special contribution the 
kindergarten and lower grades may make to such a 
continuous program.l 
At the kindergarten and lower primary grade level of science 
education children need to gain some understanding of the broad 
generalizations or "big ideas" of science. A knowledge of a broad 
generalization is of more value and greater importance than learning 
or memorizing a tremendous series of unrelated and relatively discrete 
facts. To observe that water placed in an open pan evaporates is 
not as important as to gain some understanding of the water cycle. 
For tinder standing of the water cycle involves a generalization that 
helps to explain and relate an even wider range of phenomena. Science 
generalizations are broad statements that help the child and adult to 
explain a range of events, relate these events to other phenomena, 
and thereby guide them in their approach to the new and unknown. 
Understanding of the conservation of matter and energy is an example 
of a science generalization. Such generalizations are attained by 
children when they are two orthree or four years of age, as they 
learn, through experiences with milk or with food, that there is a 
relation between the food they eat, and their sleep and exercise or 
play experiences. 
A science concept is our view of, or picture of ourselves and 
the world in which we live. Concepts are oft-times regarded as the 
very essence of our past. Concepts are each individual's possessions, 
 T  
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arri are based on the cumulative experiences of each person. If, for 
example, a teacher or parent believes that science is too hard for 
children then that teacher or parent will prevent these children from 
having such experiences, and thereby limit their opportunities to 
generalize or form concepts. When a child says that "I can make 
something out of nothing” this is his concept, even though it may be 
at variance with the scientific generalization about the conservation 
of matter and energy. 
The teacher who is concerned with developing increasing closures 
or enlarged concepts (mental or other pictures) in children will 
utilize whatever these generalized ideas or concepts are as the 
basic for developing concepts -vhich are closer and closer to nature 
and to fact or reality. She is concerned with the development of con¬ 
cepts which will develop into a pattern that is consistent with science 
and its generalizations. At the lower grade levels it has been established 
that children can develop concepts to the point where they may be 
extended or even may be used to modify the generalizations of science.1 
Concept development is one of the more important goals of science 
education, and the building of pervasive generalizations is a key goal 
in science for childhood education. Those tfio work with children at 
the kindergarten and lower primary school levels must develop for them¬ 
selves as deep an understanding as possible of these generalizations 
 1  
Sara Gannaway Coleman, "The Relationship of Certain Science Con¬ 
cepts to Mental Ability of First Grade Children" (unpublished Master*s 
thesis, School of Education, Atlanta University, 1959). 
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of science and utilize this understanding to provide direction in 
guiding the concept development of children.^ 
Evolution of the Problem.—This problem has grown from ex¬ 
periences as a kindergarten teacher in an elanaitary school located in 
a large metropolitan city. During this period it has been noted that 
children, every year, will ask numerous questions about the weather 
and its changes, growth and development, differences in children and 
adults, and the like. In addition, participation in graduate courses 
in education indicated that some authorities in the field regard the 
answering of these questions, through problem-solving approaches, to 
be of increasing and vital importance to the normal growth and develop¬ 
ment of children, and a basic requisite to learning. It was believed, 
therefore, that it would be useful and important to spend some time 
in conducting research which would enable a kindergarten teacher to 
deal with problems and issues of science which are within the need, 
interest, and problem ranges of growing children at the kindergarten 
level. Such study would enable the researcher to identify her own 
personal potentialities and competencies to deal with such issues, 
interests, needs, and problems and might also enable the teacher to 
provide science learning experiences to children which would immeasure- 
ably contribute to their normal growth and development. 
Contribution to Educational Knowledge.—Even a cursory survey of 
the role and function, or place, of science at the kindergarten level 
 T  
Science far Georgia Schools (Atlanta, Georgia: Georgia Department 
of Education, I960), p7 5. 
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will reveal to a casual observer a dearth or total deficit of ordered 
sequential experiences with science phenomena which are at the level 
of scientific generalization and concept formation. Therefore, it 
is believed that this study may make contribution to that small, but 
growing, body of research literature which seeks to establish the 
fact that science generalizations and concept formation may be taught 
in the kindergarten in a sequential rather than a fortuitious manner. 
This study may also make a contribution to the revision of the present 
program or curriculum offered in the elementary school in which the 
research worker is employed, and, perhaps, have even wider implica¬ 
tions for programming at the kindergarten level generally. 
Statement of the Problem.—The problem involved in this study 
was to attempt to ascertain whether kindergarten school children can 
be taught science concepts. The null hypothesis to be tested was 
.that scientific facts, leading to the formation of principles and 
development of scientific generalizations, cannot be taught to 
kindergarten children in a selected school in such a way as to lead 
these children to the formation of science concepts. 
Purpose of the Study.—The major purpose of this study was to 
teach a selected group of kindergarten school children certain science 
facts for a period of one semester. More specifically the purposes of 
this study were: 
1. To discover the nature and extent of science facts, 
piinciples, generalizations, and concepts of science 
which the selected group of kindergarten school 
children manifested when they entered kindergarten. 
2. Identify and specify the needs, interests, and problems 
8 
of the selected group of kindergarten school children so 
that these needs, interests, and problems could be used 
to formulate a sequence of teaching-learning activities 
in science far the selected kindergarten subjects. 
3. Prepare a resource unit for the selected subjects tdiich 
would utilize the "problem-solving” method of teaching 
science. 
it. Discover the extent to which a mean pupil gain was or 
was not achieved by the group as a result of teaching 
the unit. 
$. Discover whether such group taught by the "resource 
unit" and "teaching unit" by the problem-solving method 
was conducive to formation of science concepts. 
6. Present the findings in the final thesis copy. 
Limitations of the Study.—This study was limited in the 
following ways: 
1. The study was limited by its design in that all single 
group classroom research experiments are conducted in 
a situation in which intact existing class groups are 
utilized, trusting that the variables not controlled 
are irrelevant, or would not seriously alter the 
results obtained. 
2. The study was limited by the fact that teacher-made 
tests were used as, so far as is known, no standardized 
tests are available far collecting the data to compute the 
mean pupil gains. 
Method of Research.—The method of research which was used in 
this research was the experimental method. The specific pattern of 
experimental research suitable to this research is that of the single 
group type. This method of classroom research was selected because 
of the nature of the teaching-learning situation in the particular 
school proposed for the research to be conducted. In this school 
there are two sessions of the kindergarten, a morning session and an 
afternoon session of approximately sixty students each. Two teachers 
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are assigned to one room to deal with these students. Therefore, the 
usual techniques of control and the like associated with experimental 
studies of this type could not be applied. 
The research worker recognized, moreover, that it was impossible 
to control all the variables in such a situation. For the organiza¬ 
tion of this sdiool did not justifiably support rearrangement for 
purposes of experimentation in the parallel or rotational frame. 
Therefore, it was proposed that intact existing kindergarten groups 
be studied trusting that the variables not controlled were irrelevant, 
or would not seriously affect the results obtained. 
Locale and Period of the Study.—This study took place during 
the academic school year 1962-1963 at the W. H. Crogman Elementary 
School, Atlanta, Georgia. 
Description of the Subjects.—The subjects involved in this 
study were the kindergarten class regularly assigned to the researcher. 
Description of Instruments.—The instruments used to collect the 
data were the teacher-made verbal and/or oral and pictorial tests 
designed to ascertain the nature and extent of concept formation. In 
addition, tape recordings were periodically made, and especially during 
developmental and culiminating stages of the teacher-learning process. 
These recordings were analyzed for the purpose of discovery of growth 
and development in concept formation. 
A resource unit was formulated according to the procedures pro¬ 
posed in the revision of the pamphlet "How to make a Resource Unit." 
This unit became ihe base for "teaching units" which were taught to 
10 
the children for a period of one semester. 
Operational Steps.—The operational steps involved in the colleo 
tion of data were as follows: 
1. Permission was obtained to conduct the study from the 
necessary authorities. 
2. Literature was reviewed pertinent to the study. 
3. Ascertain the need, interests, and problems of the 
selected kindergarten school children, and specify 
those needs, interests, and problems which lend themselves 
to the following major objectives of elementaiy school 
science. 
a. The earth on which we live 
b. Healthful living 
c. The earth in space 
d. Machines, materials and energy 
e. The physical environment 
f. The biological environment 
k. Identify the specific science facts, informations and 
knowledges which are appropriate for teaching in the 
areas identified. 
5. Discover the nature and extent to which problem-solving 
behaviors and "methods" may be used to teach the selected 
children. 
6. Prepare a sequence of teaching-learning experiences for 
these children which will effectuate learning in the 
areas identified. 
7. Develop, from the literature, a set of criteria which 
sould ensure that the sequence of learning experiences 
conform to the research findings of professional science 
educators as to teaching science at the elementary school 
level, with special reference to research findings for 
 T  
Harold Alberty,"How to Make a Resource Unit" (unpublished Bulletin, 
College of Education, The Ohio State University, 19Uk). Revised and ex¬ 
panded by Edward K. Weaver, "Further Notes on How to Make a Resource 
Unit" (Alabama State Teachers College, Montgomery, Alabama, 19^6 
Summer Session). 
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the kindergarten school level. 
8. Apply these criteria to a resource unit in science for 
teaching kindergarten school children. 
9. Teach the units and evaluate them. 
10. Teach a similar group of kindergarten children for a similar 
period and detect the mean gains, if any. 
11. Present the findings in the finished thesis. 
Survey of the Pertinent Literatute.—The literature reviewed in 
connection with this study revealed that a considerable amount of 
research has been done in the area of science education at the elemen¬ 
tary school level. This research has, no doubt, contributed to the 
growth of science in the dement ary school from the period of nature 
study, to the teaching of isolated bits of scientific information, 
to the stage of developmental or resource units based on broad science 
concepts. Research at the lower primary and kindergarten levels has 
not been extensive when compared with the volume of research at the 
upper elementary and secondary school levels. However, in recent 
years a great variety of topics, facts, concepts and principles have 
increasingly been introduced into the lower elementary grades, with 
some researches at these levels. 
The objectives and philosophy of science education at the 
elementary school level have changed greatly during the past twenty 
years. This is exemplified in the following statements: 
The first objective is to provide enough understanding of 
the place of science in society to enable ihe great majority 
that will not be actively engaged in scientific pursuits to 
collaborate intelligently with "those who are, and to be able to 
appreciate or criticize the effect of science on society. The 
second objective, which is not entirely distinct is to give a 
practical understanding of scientific method, sufficient to be 
12 
applicable to the problems which the citizen has to face in 
his individual and social life.l 
A somewhat similar approach is taken in one of the yearbooks 
of the National Society for the Study of Education, as follows: 
Science is today on a plane of high significance and 
importance. It is no longer, if indeed it ever was, a 
mysterious and occult hocus-pocus to be known only to a 
select few. It touches, influences, and molds the lives 
of every living thing. Science teachers have "the great 
responsibility and opportunity to make a large contri¬ 
bution to a welfare and advancement of humanity. The 
intellectual aspects of this responsibility are at 
least coequal in importance with the material and <nst. 
Science is a great social force as well as a method of 
investigation. The understanding and acceptance of 
these facts and this point of view, and their implemen¬ 
tation in practice will, more than anything else, make 
science teaching what it can and should be.2 
More recently, a special issue of Education devoted to science 
education included a restatement of philosophy and objectives: 
A philosophy is a representation of a preference for a 
way of life. The American way of life is that of democracy. 
The first concern in a democracy is for the human organism. 
All our institutions exist for the purpose of promoting 
the individual’s growth. Our goal is a shared life in 
which each individual can seek, and find in his sharing, a 
unique role distinctive of his own peculiar pattern of be¬ 
coming. Our people believe that their system of free universal 
compulsory education will produce intelligent effective 
participant-citizens. We must conclude, therefore, that 
science education must also be a discipline of the individual 
for intelligent effective participant-citizenship . . . 
The movement of education toward a standpoint from which it 
sees Itself as consciously striving io build democracy is the 
 1  
J. D. Bernal, "Science Teaching in General Education” Science 
and Society, Vol. IV, No. 1 (Winter, 19U0). p. 3. 
JJ 
National Society for the Study of Education, Forty-Sixth 
Yearbook, Part 1, p. 39. 
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most important development of the twentieth century. 1 
Since the Russians sent up their first Sputnik in 19?7, a 
rather large number of organizations and institutions have con¬ 
cerned themselves with the scope and sequence, or curricular, of 
science education from the kindergarten through the secondary school 
and college. Among these projects is the Science Manpower Project 
at Teachers College, Columbia University. The monograph , Modem 
Elementary School Science, outlines a specific set of objectives and 
philosophy for an elementary school science education program, and 
specifies certain kinds of science experiences for the kindergarten 
level;^ 
In the kindergarten, the work in science is often a 
part of the total of experiences that teachers plan to 
attain the goals of kindergarten education. Chief among 
these goals is the aim of developing desirable social 
behavior . . . The planning of successful kindergarten 
science programs is guided partly by the evolving 
interests of the children, and partly by the teacher’s 
view of the needs of the children. In facts, it has been 
found that the interests that children express will 
generally involve all six major areas of elementary 
school science. 
In planning a program for kindergarten children, the Science 
Manpower Project proposes that; 
Many of the more significant science experiences in 
the kindergarten have their origins in questions that 
children ask, and give rise to the following kinds of 
activities; 
1. Formulating specific questions 
 j.  
Edward K. Weaver, "A Philosophy for a Sound Science Education 
Program," Education. Vol. LXXX (September, 1950), pp. 350-i?l. non. seq. 
2   — 
Jacobson and Tannebaum, op. cit-., p. 1*2. 
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2. Planning ways to find information 
3. Finding information by consulting books, pictures, 
films and people, and by taking part in experi¬ 
ments and excursions 
h. Suggesting and testing tentative answers 
5. Summarizing and using the findings.1 
Childrens' questions concern all kinds of environmental objects 
and phenomena. Listening to and watching a good show, share, and 
tell time in an elementary school tells us that children are excited 
about astronomy, electricity, airplanes, space ships, and animals. 
It must be understood that, although science is exact and is indeed, 
factual by nature, its discoveries are made through intelligent use 
of the imagination. Without the active imagination of the scientist, 
great inventions and discoveries would scarcely have come about. The 
teacher can encourage young children to widen their educational 
environment and to extend it from home and neighborhood into the 
larger community. Concepts of space, such as near and far, here 
and there, indoors and outdoors, have meaning before the child enters 
the first grade. Likewise, concepts of time, such as now and soon, 
today, yesterday, and tomorrow, may have emerged by the age of four 
and five. At about six years, time words like morning, afternoon, 
Monday, or three o'clock may be understood. Similarly, as the young 
child's language and physical structures develop, his space concepts 
increase. Meaning will be limited or broad to the degree that he has 
 1  
Ibid., p. UU. 
moved about, observed or possibly understood what others have told 
or read to him.-*- 
Cuno attempted to determine,from such sources as courses of 
study, teachers manuals, and textbooks in elementary science for 
children, what specific content materials in science to teach 
children in the kindergarten and primary grades, one to three. 
The major problem of his study was to select the appropriate subject 
matter and from this to prepare learning experiences for the grades 
involved. From analysis of the sources, learning experiences were 
built for the children. The important findings from this study 
were: 1) more background material, based on specific concepts, is 
needed in the kindergarten and primary grades; and 2) more selective 
science concepts, and related learning experience, are needed for 
children in these grades.2 
Morton sought to determine the sciene interests of intermediate 
grade school children in the Salt Lake City Public Schools. He used 
four techniques to determine the childrens interests: 1) topic 
selection in textbooks; 2) selections based in materials found in 
science pamphlets; 3) personal interviews; and k) check-list question¬ 
naires. The results from the use of these techniques were not in 
agreement as to relative rank of the interest areas. Strong interests 
- 
Glenn 0. Blough, Julius Schwartz, Albert J. Huggett, Elementary 
School Science and How to Teach It (New York: Dryden Press, 1951)/ 
P* 5b. 
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Ann Cuno, "Guide far Teaching Science in Primary Grades" (unpublished 
Master’s thesis, University of California, 1S>£6). 
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were found for topics in astronomy, earth features, and in magnetism 
arri electricity. Little interest was found for machines and how they 
work.l 
Smith found that first grade children were most interested in 
units concerned with weather, animals, air, aviation, and seeds. 
These findings were based on careful observation of the pupils during 
planning sessions, reading, and field trip experiences related to 
scientific principles.2 
Schultz used an area of environment for subject matter learnings 
to help the child understand his relation to his environment n a way 
of developing children's understanding of ecology." The problem con¬ 
sisted of finding ways to help children and teachers to develop greater 
awareness and appreciation of the dynamics of ecology and to demonstrate 
that ecological principles are inherent in the democratic process and 
the nature of the learning process. A study of a water-hyacinth 
community was developed with two groups of children, a second grade 
and a sixth grade. Suggested ways of working with children for the 
development of ecological concepts were used together with resource 
materials to guide children's study of a water hyacinth community. No 
conclusions were sought or expected, but way was left open for testing 
——— 
James 0. Morton, "Science Interests of Intermediate Grade Children" 
(unpublished Master's thesis, Ball State Teachers College ). 
2 
Grace A. Smith, "Science Interests of First Grade and Science 
Units Based on These Interests" (unpublished Master's thesis, Ball 
State Teachers College). 
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the process and material. The study indicates a way to develop 
worthwhile subject matter learnings in such a manner as to pro¬ 
mote growth of understanding of one of man’s most basic and continu¬ 
ing problems, his relation to his environment and an understanding 
of interdependence and interaction of physical and biotic components 
of the universe that can have aesthetic and practical survival value. 
Knight made a study of supplementary science books, "a selected 
annotated science bibliography of elementary reading for grades one, 
two, and three.” A comprehensive survey of educational literature 
pertaining to teaching science in the primary grades gave information 
as to the broad areas of science from which suitable topics were 
selected, and also criteria for the selection of supplementary science 
books. Annotations were prepared for 190 books (science readers) 
selected on a basis of timeliness scientific significance, style, 
illustrations, and typography. Most of the books were published 
since 1950. This bibliography should help primary teachers to select 
supplementary readers and also help librarians in their choice of 
books.2 
Rimoldi carried out a study to "find a technique for the study 
of problem solving." A testing technique was developed to analyze the 
 Ï  
Ida Beth Schultz, "A Way of Developing Children’s Understanding 
of Ecology" (unpublished Doctoral dissertation, University of Florida, 
1955). 
2 
Nola Hobbs Knight, "A Selected Annotated Science Bibliography 
of Elementary Reading for Grades One, Two, and Three" (unpublished 
Master's thesis, University of Texas, 1955). 
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process of thinking rather than its end product. The experimental 
tests concerned medical students and were administered to medical 
students. The more significant finding in scoring the teste were: 
(l) the most acceptable sequence of questions} (2) is the number of 
questions asked by the examinee a suitable criterion for judging his 
skill in problem-solving} and (3) does the least number of questions 
always represent the most direct route to the solution.! 
Atkins1 study concerns "an analysis of the development of the 
elementary school children in certain selected aspects of problem¬ 
solving ability." Tape recordings were taken at three grade levels} 
one, three, and six. The children expressed hypotheses of their own 
after a science learning experience. 
Another study to find improved methods of teaching science in 
the elementary school was carried out by Stefaniak, "a study of the 
effectiveness of two methods of teaching science in grades four, five, 
and six." The study was an attempt to determine whether teachers 
taught by the lecture-demonstration method did a more effective job 
of teaching than those teachers exposed to individual laboratory 
method. The investigator established experimental and control groups 
(in-servie teachers, grades U, 5, and 6) and centered instruction 
around a selected list of forty principles of science. Pupils of each 
group were pretested to determine gains or loses in interests, atti¬ 
tudes, and science subject matter. Results seem to favor the teaching 
 1  
H. J. A. Rimoldi, "A Technique for the Study of Problem-Solving,y 
Ecuational and Psychological Measurement, XV (1955) • 
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of those instructed by the individual laboratory method, though the 
differences do not seem marked. The study revealed that pupils scored 
higher on attitudes post-test than attitudes pretest, although no 
specific effort was made to teach for attitudes.1 
Interpretative Summary.—Looking beyond the studies reviewed 
in this report it seems that some new approach to children’s interests 
and subject matter or the development of concepts is needed if 
further studies are to be rewarding. One suggestion might be to 
determine the reactions of children at various age or grade levels 
to subject matter or experiences of a given kind and degree of 
complexity. Likewise, the organization of content may be more 
significant than the question of what science principles should be 
included in courses for prospective teachers, and the reactions of 
students may fully as important as the opinions of experts in 
determining what diould be taught. Studies regarding the present 
status of science in elementary schools and teacher training in this 
field seem to be in substantial agreement. 
 1  
Edward Stenfaniak, "A Study of Two Methods of Teaching Science 
In Grades Four, Five, and Six" (unpublished Doctoral dissertation, 
Boston University, 1955). 
CHAPTER II 
THE BACKGROUND AND ORIENTATION, AND THE UNITS 
Chapter II presents the background and orientation to the teaching 
of science to the kindergarten subjects utilized in this study, as well 
as the resource unit and the teaching-learning units which were derived 
from the resource unit. The chapter is divided into three parts; (1) 
the background and orientation procedures utilized in introducing the 
kindergarten children to science; (2) the resource unit; and (3) the 
teaching-learning units which were derived from the children*s needs, 
interests, and problems and from the resource unit. 
Background and Orientation to Science 
The children were told that they were going to engage in an activity 
called Science. This activity would take place at least three times a 
week and whenever they wanted to talk about it or ask questions. The 
definition of science was then explained to them. After this was done 
they were given a chance to give some examples of what they thought I 
meant by listing or naming some things that fit into this category. I 
then explained to them that some time we would have our science lessons 
by looking at films, filmstrips, and learning to talk over the tape 
recorder. Of course children at this age level have probably not heard 
the term tape-recorder. Time was taken out to explain how this machine 
operated and its function. The children were asked to figure out the 
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results of talking through the tape recorder and recording their voices. 
The question was raised as to what will happen to their voices after certain 
operations were performed. Eventually one or two children were able to 
tell that they would be able to hear themselves talk. The teacher was 
able to determine whether these children had previous knowledge of this 
before. 
During the first session the children gave examples of what they 
thought science was and an additional list was supplemented by the teacher. 
They were asked to think about the things or the thing that they would like 
to spend more time on and work with. These ideas were to be brought back 
to school at the next meeting. During the first sessions various pictures 
on science were shown to the children to help motivate them and to help 
them to think critically. All of this was a part of the readiness stage, 
and it should be understood that these are kindergarten children and that 
readiness for anything undertaken at this level is very vital, therefore 
the teacher should not proceed with materials or what have you until this 
readiness and rapport has been established. 
The instructional materials were selected according to the interests, 
needs and problems of the children—and on the basic of my experience with 
kindergarten children. The teacher chose pictures that were colorful to 
make posters and charts, those that were large enough to be seen by such 
a large group and had meaning to them. Those that had no meaning became 
meaningful through teacher-pupil planning. Words were defined such as 
science, insects, nature, mammals, reptiles, vertebrate, invertebrate, 
weather, temperature, magnets, steam vapor, gas, liquid, solid, and other 
terms that needed defining when the situation presented itself. 
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Children at this age do not respond to the teacher by formulating 
sentences to answer questions they merely answer by using one or two 
words, therefore in order to help children formulate concepts, or speak 
through the tape recorder or just for mere conversation they need to be 
guided into learning how to formulate complete sentences. This can be, 
and was, done just by speaking fire-year-old language. Of course when 
words were defined that also helped to build their vocabularies. 
For activity sequences the use of the charts, posters, pictures, film¬ 
strips and films were used for readiness and they were used periodically— 
that is they were sometimes used to introduce a leason or unit or to 
supplement a unit, or to culminate a unit. Charts were made with the 
help of the children. Children were asked to bring pictures of various 
things related to science. They also purchased a supplementary activity 
called The Weekly Reader which offers a good enrichment program for the 
children in science, and other subject matter. The Weekly Reader gave some 
highlights on science on a different subject matter each week which also 
helped to stimulate the children during the readiness period. These 
science lessons that were found im this paper sometimes fitted in with the 
particular unit that was being taught and sometimes it did not. However, 
each science lesson was used to its full advantage. 
Charts were selected and designed to aid the teacher in preparing 
meaningful science experiences for the children. They were designed to 
stimulate discussion and inquiry as well as to provide the class with a 
foundation of pertinent suitable material. The charts were used as a 
launching platform for "taking-off” into a specific science activity. The 
children were introduced to terms they needed to know. Some of these 
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words were used to build the desired science concepts. 
At the end of this period verbal and pictorial tests were administered. 
By this time the children knew what we were about to engage in and 
knew what science could or should mean to them. They were then ready to 
decide "what we are ready to deal with." This was done through teacher- 
pupil planning — the children were asked to think back about all the 
things we had talked about that were related to science and "we" would 
decide on what we would work on for a certain period of time. We talked 
about magnets, rocks and soil, air and water, animals and the like. 
The children agreed that they were most interested in finding out 
what they could about animals. The teacher thought that this was a very 
good selection because animals are more closely associated with their 
immediate environment and their age group. So the teacher asked the 
children the question "what do you want to know about animals?" The 
children had several questions to ask. They had these questions because 
characteristics of the animal world fascinate children. They asked 
questions like "where do animals live?" "What do they eat?" "How do they 
move?" These and many other questions indicate that these kindergarten 
children had an inherent interest in the animal kingdom already well 
established in them before they came to school. 
The Resource Unit 
Introduction 
There is general agreement among science educators that there is 
need for curriculum revision. This conviction is based on the belief that 
our schools are not assuming their full share of responsibility for de¬ 
veloping democratic citizens. Many educators are confused as to the purposes 
of education, and the present curriculum reveals clearly the results of 
this confusion of purpose. Our current science curriculum is largely a 
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hodgepodge of highly compartmentalized, logically organized subjects that 
are presented quite out of relationship to each other, and with little 
concern for the actual needs of youth. 
One promising aspect of recent curriculum developments is the trend 
towards unit teaching, and the unmistakable emphasis upon direct activity 
in terms of long range purposes as the basis of learning. The work of 
modem educational psychologists and philosophers points in the direction 
of curriculum re-organization in terms of comprehensive problems, areas of 
living, or projects that are unitary in nature, and which deal directly 
with the problems that beset young people in our modem world. This plan 
calls for a radical departure from conventional subject-matter-methods, 
and it is the purpose of this bulletin to give help to teachers who have 
the courage to break with the daily lesson-plan type of teaching. 
Examination of the concept of unit teaching reveals that the inter¬ 
pretation of the unit has been adapted to the educational philosophy of 
those who use it. As a result, one finds a number of terms as the unit of 
work, the unit of experience, the activity unit, and the like. The writers 
of this bulletin prefer to use the term learning unit, and conceive of a 
learning unit as being a series of interrelated learning experiences 
directed toward the attainment of certain values which are significant in 
meeting life problems in a democratic society. 
This conception of a unit is based on organismic psychology which 
sees the individual as a whole in relation to the total life-span-situation. 
Suitable problems around which learning units may be built are those which 
are the common concerns of children at particular stages in their develop¬ 
ment, and which originate with problems in the immediate environment. As 
children become more mature these problems should broaden in scope to in¬ 
clude world-wide aspects. Learning which is purposive must stem from the 
child*s own values and arise from his needs in relation to the situation. 
Since change is a characteristic of the universe and of society, one cannot 
be sure that knowledge and skill stored up will have lasting value, or 
even be retained; therefore, the pupils can best be prepared for adult 
life by learning how to deal adequately with present life problems. As 
the adolescent grows to maturity his problems tend more and more to 
approximate those of adult life. 
The Need for Pre-Planning 
The use of units as a method for organization of learning experiences 
callsTôr a direct concept ot planning. Many teachers feel insecure in 
braking away from the textbook and planning to use other methods; other 
teachers lack the time, materials, or creative insights to do adequate 
planning; still others have become so fixed and frozen in the fixed cur¬ 
riculum pattern that they tend to negatively react to unit teaching and 
cooperative planning. The unit method of teaching calls for a reinter¬ 
pretation of current conceptions of planning. Planning should be continuous 
and a cooperative enterprise on the part of the teacher and the students. 
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This conception of planning considers pre-planning on the part of the 
teacher as essential. In order for a teacher to help all of the pupils to 
think, work, and to evaluate for themselves, the teacher must pre-plan for 
the learning unit. 
More pre-planning is necessary when the teacher attempts to work with 
boys and girls in problem-solving situations than would occur if the 
teacher uses fixed plans which are not materially changed from year to year. 
Although the teacher has thought through a list of activities in advance, 
he should have no intention of "imposing" them on his pupils, or of using 
them in detail— they merely represent points of departure for planning 
with the pupils. Pre-planning, then, is most helpful to the teacher, 
whether it is done by the individual teacher or by a group of teachers. 
However, there does seem to be more value to be derived from pre-planning 
done by a group of teachers than from that which is done by an individual 
teacher. 
The Resource Unit is one of the sources to which the teacher refers 
to in his pre-planning for the learning unit. This planning should provide 
for opportunities for teacher-pupil purposing, teacher-pupil planning, 
teacher-pupil developing, and teacher-pupil evaluating. A RESOURCE UNIT 
IS A SYSTEMATIC AND COMPREHENSIVE SURVEY, ANALYSIS, AND ORGANIZATION OF 
POSSIBLE RESOURCES WHICH A TEACHER MIGHT UTILIZE IN PUNNING, DEVELOPING, 
AND EVALUATING A LEARNING UNIT. 
The writers of this bulletin believe that a resource unit should be 
based on integrating themes, a major area or problem of living related to 
the needs of the pupils. The resource unit should be designed not only 
to help a teacher or in the pre-planning of a learning unit, but to 
review the significant factors of an area of living, and to suggest ex¬ 
periences which the teacher and the students might have as they seek to 
enrich their lives. The resource unit is not prepared for teachers to 
teach from it—it is prepared to aid the teacher’s plan with the children 
and youuh tne particular learning units they desire to deal with. One 
resource unit, then, may help the teacher to develop several learning 
units. Further, the resource unit cuts across subject matter areas in 
dealing with life problems and therefore helps to break down some of the 
subject-matter barriers of the average curriculum. 
To summarize the purposes of a resource unit, we conceive the function 
of a resource unit to be as follows: 
1. To furnish suggestions for materials, methods, activities, 
teaching aids, and evaluate procedures for building learning 
units. 
2. To provide a means for helping the teacher to organize materials 
so that he can depart from the traditional use of the textbook 
as a guide in curriculum development. 
3. To provide suggestions for the teacher for translating an 
educational philosophy into practice. 
ii. To serve as a guide in helping the teacher to include in the 
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learning unit certain important values basic to education in 
a democracy. 
5. To sensitize the teacher to all of the significant problems 
and issues that have a bearing on an area of living. 
6. To utilize the personnel resources of the school appropriate 
to the cooperative pre-planning of a particular unit. 
7. To conserve the time of the teacher. 
8. To make provision for having teaching materials available 
when needed. 
Philosophy for Animate Phenomena 
Every phase of the physical and biological world, of life itself, 
is characterized by changes which occur in matter and energy. Indeed, 
one could not life effectively and efficiently in the modern world without 
knowledge and use of the facts and information about the nature of change 
in matter and energy, and how these energy-matter changes manifest 
themselves in animate and animate phenomena, and in the universe out¬ 
side the earth. Change is a dominant feature of our universe. Changes in 
matter and energy are manifested by changes in and on the earth*s surface, 
in the physical and biological environment, and in the cosmos, or heavenly 
bodies. 
Facts, information, and knowledge about the nature of change in 
matter and energy may become dynamic and vital forces which will aid man 
to deal more effectively with the world in which we live. Already man has 
brought about such tremendous changes in the matter-energy phenomena with 
which he is familiar that we are now involved in the making of basic de¬ 
cisions concerning war and oeace, poverty, famine, disease, relations 
between peoples of differing color, religions, cultures, and the distri¬ 
bution of goods and services, that our whole way of living and thinking 
is subject to sudden and drastic change. In addition, we know that science 
and scientists will continue to grow and develop, that much knowledge 
remains to be discovered, that change may be accelerated, and the know¬ 
ledge we possess about matter and energy may be increasingly applied to 
technology. Thus these facts, informations, and knowledges will probably 
affect every aspect of our living and thinking. 
The present world situation has deteriorated to such an extent that 
it is now imperative that all of our people, including the children and 
youth, know and use the scientific facts, informations, and knowledges 
about matter and energy to make wise and mature decisions. 
Further, we know that new discoveries are constantly being applied 
to technology and creating social and economic conditions which constitute 
problems that our people must solve. Hence, a primary concern of all science 
education, grades 1-12, should be acquisition, understanding, and use of 
those scientific facts, informations, and knowledges about the nature of 
change, matter, and energy which will contribute to the continued growth 
And development of democracy. 
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Objectives 
The following objectives appear to be valid in view of the needs of 
students who will work in the area of animate phenomena: 
1. To provide understanding of those phases of science which 
affect the individual as a person, and in his family and 
community relationships. 
2. To provide an understanding of the place of science in society 
and as a part of man’s environment. 
3. To provide an understanding of the scientific method and 
attitude insofar as they can serve as tools in dealing with 
everyday problems of living. 
h. To furnish a foundation for the building of an adequate world 
view. 
Scope 
1. Animals and plants 
2. Organism and environment 
3. Food 
ij. Conservation of natural resources 
5. Human geography 
6. Biological aspects of housing 
7. Weather and climate 
8. Body form and function 
9. Embryonic development 
10. Heredity 
11. Personal appearance 
12. Health and disease 
13. Nature of matter 
111. Uses of materials 
15. Fuels and energy 
16. Drugs 
17. Radiations 
18. Methods of communication 
19. Tools and machines 
20. Nature of the universe 
21. Methods of transportation 
22. The earth 
23. Evolution and natural selection 
2l*. Evolution of man 
2^. Races of man 
26. Population problems 
27. Behavior 
28. History of Science 
29. Mathematics and life 
30. Science and philosophy 
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31. Science and social problems 
32. Science and esthetics 
There are several possible schemes for implementing the basic 
principles and concepts of science, and organizing the scope of content to 
be covered in this area. One scheme is to state the scopeas areas in¬ 
volvings 1) animals and plants; 2) food; 3) body form and function; it) 
health and disease; and $) uses of materials. Another plan would involve 
man as an organism in relation to: 1) the living world; 2) the things he 
uses; and 3) ideas which shapte his thinking. A third scheme involves re¬ 
statement of these areas as: 1) personal-social problems; 2) family- 
community-social problems; and 3) intellectual and esthetic problems. A 
fourth way of restating the concepts and scope of animate phenomena involves 
postulation of problem-centered areas such as: 1) man as an organism in 
relation to the living world with personal, family, community, social, 
intellectual, and esthetic problems; 2) man as an organism in relation to 
the things he uses with personal, family, community, social, intellectual, 
and esthetic problems; and 3) man as an organism in relation to the ideas 
he uses with personal, family, social intellectual, and esthetic problems. 
These are restated as questions as follows: 
1. How does the organism maintain itself? 
2. How does the organism perpetuate itself? 
3. How does the organism's behavior develop? 
lu What are evidences of continued change in organisms? 
Initiatory Activities — Primary 
Problem I. How does the organism maintain itself? 
A. How does the organism secure food? 
Questions 
1. How do plants get their food. 
2. How do animals get their food? 
Casual Discussion 
1. Discuss animals who eat only plants. 
2. Discuss animals who eat only animals. 
3. Discuss ranimais who eat plants and animals, 
lu Discuss food shortage and surplus. 
5. Discuss trapping, hunting, and netting and where it is done. 
6. Discuss nature's provision for plants and animals to 
secure food - physical adaptations. 
Draw attention to 
1. The parts of plants and the function of each part in 
securing food. 
2. The various adaptations of animals for securing food- 




Take a field trip to a large food center. Note the various 
forms of foods and the many kinds. 
Laboratoiy situation 
Plan a school garden. 
Tell stories (through reading) 
1. Any story which bears on growth of plants from one seed 
to plenty. 
2. Chinese people (growing rice) 




3. Feeding pets 
Exhibit 
1. Collect and exhibit pictures illustrating ways of securing 
B. How does the organism process its food? 
Questions 
1. Do plants prepare their food? 
2. How does cooking change food? 
3. What causes food to spoil? 
h» What are some ways we save our food? 
5. What foods can we eat raw? 
6. What happens when we chew our food? 
Discussion 
1. Discuss the processes of preserving foods. 
2. Select foods for a meal and discuss the preparation of them. 
3. Discuss mastication of foods. 
it. Discuss cleanliness in preparation of foods. 
Draw attention to 
1. The reaction of saliva on foods. 
2. Foods that require short cooking time. 
3. Foods which are pasteurized. 
it. Reasons why man must preserve his food. 
5. The structure of plants. 
food. 
Films 
1. Seeds Grow Into Plants 
2. Animals at Work in Nature 
3. Birds that Eat Fish 
it. The Fisherman Boy 








1. Again visit a nearby food center to note foods prepared in 
various ways. 
2. Visit a dairy and observe pasteurization. 
Laboratory situations 
1. Secure a small young pet rabbit or white mouse and build= 
a home. Decide the desirable kinds of food to feed them, 
and how they are secured and prepared. Take pictures 
of their growth; make charts of weight over a period of 
time. Note the response of the pet to sunlight, air, water, 
and food. 
2. Bring to the class a piece of meat, a tablespoon of 
vegetables. Place each in a separate small dish. Allow 
to spoil. Note changes in both similarities, differences, 
odor, color, etc. 
Tell a story 
1. About mild products and the pasteurization process. 
2. About foods in disaster — floods, hurricane and drought 
areas, source of supplies. 
Relate experiences 
1. In observing home canning processes. 
2. In making cottage cheese, buttermilk. 
3. About incidents causing choking. 
lu Have pupils name pets; present their daily diet, state 
source of food, and tell how it is kept. 
Read about 
1. Food processing — canning and others. 
2. Pasteurization of milk. 
3. Some passage which tells how plants get their foods. 
it. Read a story which tells how the ants, bees, and other 
animals secure and store their food for the winter. 
Outside speaker 
1. Bring a person from a pet shop to talk on the care and 
feeding of animals. 
2. Bring an experienced scientist who may tell how some 
insects and animals process their food. 
Films 
1. Foods From Our Garden # 680 
2. Food Store # 329 
C. How is food used by the organism? 
Questions (pupils) 
1. Why do we have stomach ache? 
2. Why should you eat after you bathe or swim? 
3. Do plants digest too? 
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Questions (teacher) 
1. What causes constipation? 
2. Can you tell how your food passes through the body? How 
long does it remain in each part? 
Discussions 
1. Discuss simple chemical reactions on foods. 
2. Discuss habits of elimination. 
3. Discuss the parts of plants and digestion in plants. 
It. Discuss diet — its effect on bones, teeth, nails. 
Draw attention to 
1. The shapte of each internal organ by picture. 
2. Cell structure in onion skin — use microprojector or 
3-leg lens. 
3. Picture (enlarged) showing the holes in leaves. 
Laboratory situation 
1. Get some good planting soil. Plant some seeds of the 
same type from the same source in dirt about the same 
depth. Place one container in a relatively cool place 
the other in a warm. Note what happens. Also 
difference in growth and development of the seed. 
2. Place a piece of celery in colored water. Allow it to 
remain for several hours or overnight. Make observations. 
Student experiences 
1. Relate some stomach ache experiences: 
a. Tell what you ate or did not eat 
b. Tell what happened before eating 
c. Tell what happened after eating 
2. Name and discuss some foods that cause constipation. 
Exhibit 
1. Pictures of healthy plants and flowers. 
2. Collect food and exhibit a balanced meal. 
3. Make attractive posters on Energy to Play and Work: Foods 
That Help Us Grow. 
Films 
1. Good Eating Habits #2270 
2. Digestion of Foods # 266 
3. Foods That Build Good Health #2263 
iw The Human Skeleton #7582 
Tape recordings 
1. The Task of the Digestive System #1067 
2. Why Do We Get Sick? #1082 
3. Good Nutrition and Good Health #1160 
(Body’s Use of Food) 
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5>. Why cook some foods and not cook others? 
6. What is digestion? 
7. What are vitamins? 
8. What are stomach cramps? 
9. How does the food leave the stomach and get to other 
parts of the body? 
10. Does a "bad heart" affect the distribution of foods? 
11. What gives blood its color? 
12. Whay is fried food considered harder to digest? 
13. What happens to the excess food in plants and animals? 
111. What is the relation between respiration and circulation? 
1$» How is body temperature maintained? 
16. Is fish a brain food? 
17. How do plants carry on the life functions? 
18. Why does a dog pant? 
19. Do simple plants and animals breathe? 
Call attention to 
1. Indigestion or "heart burn," "gas". 
2. Digestive juices. 
3. Enzymes and harmones. 
lu Blood cells and type. 
£. Eneuresis. 
6. How wastes are removed from the cells. 
7. Duty of the kidneys. 
8. Duty of the large intestine. 
Films 
1. Foods That Build Good Health #2263 
2. Food and Nutrition # 218 
Read a book 
1. Food for Health by H. F. Kilander. 
2. Microbe Hunters by P. DeKruif. 
3. Hunger Fighters by P. DeKruif. 
Discussions 
1. Discuss the different foods as carbohydrates — sweets and 
starches, fats and oil, proteins — lean meats, beans and 
fish. 
2. Discuss the common minerals of the soil essential to growth 
of healthy plants; animals. 
3. Discuss diet. 
Draw attention to 
1. Various chemical tests on several different foods — 
different to be observed. 
2. Various illnesses as signs of improper diet. 
3. Commercial vitamin supplements to make our diet complete, 




1. Health poems about fat and slim people. 
2. Health stories from Health Book Series on "Food as 
Essential to Life." 
3. In health books the foods listed as carbohydrates, proteins 
and fats. 
Films 
1. Dental Health: How and Why? #3003 
2. Plant Oddities #3^68 
Observe 
1. The effect of mixing several simple things together. 
Experiences of Children 
1. Have pupils relate the response of a specific pet to foods. 
2. Have nupils tell how pets choose their foods which they 
like by taste, smell. 
3. Have pupils relate experiences about improper eating or 
incorrect feeding of pets. 
Tell a story 
1. Columbus* experience with scurvy. 
2. Doctor Casmir Funk. 
3. Doctor Eykmans and beri-beri. 
Developmental Activities - Primary 
Problem I. How does the organism maintain itself? 
A. How does the organism secure its food? 
Discussion 
1. Discuss ways in which animals obtain their food. 
2. Discuss ways in which plants get their food. 
3. Discuss interdependence of plants and animals, animals and 
animals, plants and plants. 
It. How to trap animals. 
E>. Foods that grow in gardens. 
6. How man secured food in the past. 
Speaking 
1. Have pupils tell about trips and excursions taken. 
2. Have pupils tell of observations made when shopping 
with mother. 
3. Have pupils tell of observations made when helping mother 
and father plant the garden. 
it. Have pupils tell of observations made of the feeding habits 
of animals. 
5. Tell about birds that provide us with food. 
6. Give oral reports on the selection and purchasing of food. 
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7. Have panel on "The Most Common Ways That Animals 
Procure Food" 
8. Give oral report on a field trip. 
Writing 
1. Write stories about plants and animals observed on trips 
and excursions. 
2. Write short stories about the work of the fanner, grocer, 
and the like. 
3. Write a list of the seeds we eat. 
it. Write a short story about "Our Home Gardens" 
3. Write a paragraph about transportation of foods. 
6. Write a poem about farm activities. 
7. Write a report on various ways of securing food. 
8. Write a report on "How Lower Animals Secure Food". 
Tape Recordings 
1. See How They Grown #2289 
2. Buds and Sprouts #2116 
3. Going Fishing #2119 
It. A Flower Out of Water #2381t 
3* We*re Different: ^forking Together #2231: 
6. Almost Human Animals #2276 
Films 
1. Animal Fair ##93 
2. Animal Home #7# 
3. Seeds Grow Into Plants #11:1:6 
It. Animals in Summer # 1:93 
3. Animals in Winter # 839 
6. Birds that Eat Fish #3lt61t 
7. Birds That Eat Insects #31:62 
8. Fishing Thrills #8086 
9. Food Store # 329 
10. Food From Our Garden # 680 
11. Distribution of Foods # 32i* 
12. Photosynthesis #1:212 
13» Our Mr. Sun (Bell Telephone Company - 
lit. Cheese and Cheesemaking #3770 
13. Consumption of Food # 322 
16. The Com Farmer # 227 
17. Marine Animals and Their Food #2229 
18. i k # 330 










1. Invite a farmer to talk about his work. 
2. Invite a grocer to talk about his work. 
Reading 
1. Read to find out where some of our foods come from. 
2. Read to find out the feeding habits of some animals. 
3. Read to find out how plants get food, water, arri air. 
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lu Read to find out how fruits and vegetables are alike; 
how they are different. 
5. Read to find out how food is grown and distributed to 
different sections of the country. 
6. Read to find out how plants and animals feed on each other. 
7. Read to find out how commercial fishing is done. 
Performance 
1. Make a dish garden. 
2. Make a terrarium. 
3. Plant seeds. 
lu Construct a model farm or grocery «tore. 
5. Construct a model farmer*s market. Make and color clay 
models of fruits and vegetables. 
6. Cut a root from a plant. Note how it withers. 
7. Use a piece of celery with colored water to show movements 
of water in the plant. 
8. Make a collection of foods brought from various places. 
9. Keep a chart for a week or a month to record the different 
places from which the foods served in the lunchroom came. 
10. Make a chart showing how different animals procure their food. 
Field trips and excursions 
1. Visit a farm. Observe growth of plants and animals. Note 
feeding of animals. Note the interdependence of plants 
and animals. 
2. Visit a poultry farm and meat packing plant. 
3. Visit a grocery store or a farmer*s market. 
lu Visit a livestock show or exhibit. 
5. Visit a zoo. 
6. Visit a farmer’s market. Observe the kinds of food grown 
locally; in other sections. 
7. Visit the woods to observe how animals procure their food 
— squirrels, rabbits, etc. 
Exhibit 
Display on the bulletin board, through pictures, ways of 
procuring food. 
B. How does the organism process its food? 
Discussion 
1. Discuss ways of processing food. 
2. Discuss the function of the teeth, such as cutting, tearing, 
grinding. Encourage pupils to see why it is necessary 
to keep them in good working condition by regular and 
proper brushing, periodica examinations, eating proper 
food. 
3. Discuss methods of preparing food. 
lu Discuss methods of preserving food. 
*>. Discuss what happens to the food in the mouth. 
6. Discuss pasteurization. 
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Telling 
1. Have children tell some of the ways by which mother 
prepares different foods. 
2. Tell some of the ways food is preserved. 
3. Tell a story about strong teeth and mastication. 
Writing 
1. Make up a short story about the teeth and their jobs — 
those that grind, those that cut and tear, and those that 
cut. 
2. Have children make up riddles about the teeth. 
3. Make a list of foods that can be eaten raw. 
it. Make a list of foods that require much cooking; little cooking. 
5. list and write as many ways as you can of cooking foods. 
Performance 
1. Have some members of the class chew a piece of bread. 
Tell what happens to it. How does it taste? 
2. Place a few drops of nitric acid on a small piece of meat. 
Let pupils discuss what happens. 
Field trips 
1. Visit the school cafeteria (in small groups) to observe the 
preparation of food. 
2. Visit a fishery; a cannery; if possible. 
3. Visit a dairy. 
Reading 
1. To find out the different functions of the teeth. 
2. To find out what happens to the food in the mouth. 
3. To find out about the process of freezing some foods. 
k. To find out different ways of preserving foods. 
Listening (Tapes) 
l. Dairy Cattle on Pasture # 123 
2. Crusade for Pure Milk #3096 
3. Good Teeth (Healthy Teeth) #2761 
C. How is food used by the organism? 
Discussion 
1. Discuss the various organs of the body. 
2. Discuss how the juices of our body help turn solids into 
liquids. 
3. Discuss circulation of the blood, noting how food gets 
into the blood stream and how the blood carries it to all 
Films 
1. Food 
2. Preserving Food 
3. Principles of Cooking 
It. The Dairy Farm 
#5082-IA 
#2250 Coronet 
# 126 EBF 
#2990 Coronet 
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parts of the body. 
lu Discuss the process of assimilation. 
5* Discuss osmosis in plants. 
6. Why is air necessary* to life? 
Speaking 
1. Have pupils name organs of the body with which they are 
familiar. 
2. Make up a short story about assimilation. 
Writing 
1. Write a story about breathing and the digestion of food. 
2. Write a list of plants that live in the sun and a list of 
plants that do not require as much sunlight. 
3. List plants that require much water and plants that may 
require little water. 
Performance 
1. By a simple diagram show how the blood travels from the 
heart carrying food to all parts of the body. 
2. Put a plant in the sunlight and one in the dark to observe 
growth. 
3. Obtain an onion skin. Let children discover cells with 
microprojector (if available). 
Listening (Tapes) 
1. How We Are Made #21*00 
2. How Do We Breathe? #2lt03 
3. The Story of Cells #2399 
lx. The Human Machine #21*01 
5» The Human Pump #21*02 
6. Process of Digestion #2751 
7. Disposing of the Body's Waste #1075 
8. Story of Blood #1075 
9. Digestion of Foods # 266 
10. Heart and Circulation # 265 
11. Heart Disease: Its Major Causes # 871 
12. The Human Skeleton #7582 
D. What foods are essential to life? 
Discussion 
1. Discuss foods which must be eaten for strong bones and 
healthy bodies. 
2. Discuss composition of foods, noting that certain foods 
have certain values for plants and animals. 
3. Discuss foods in relation to functions in the body with 
regard to growth, repair and energy. 
lu Discuss food supplements, such as vitamins and the like. 
5. Show how some foods help to keep the body warm. 
Spealing 
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1. Let pupils name foods which they think are essential to 
healthy bodies. Let pupils tell why these foods are 
important (what part do they play in body processes?) 
Performance 
1. Bring sour buttermilk to class. Add small pinch of soda. 
Observe what happens. 
2. Place sugar in a spoon. Heat. Do other foods the same. 
Note color. 
3. Have taste and smell game, using different kinds of food. 
Tapes 
1. What Our Bodies Need #21*07 
2. Chemical Regulators #1117 
3. Food for Health's Sake #21*06 
Films 
1. Foods and Nutrition # 218 
2. Foods That Build Good Health #2263 
Writing 
1. Write menus. 
2. Make a list of the many kinds of food needed to keep the 
body healthy. 
3. Write a short story about one particular food. Tell what 
you think it does for the body. 
Reading 
1. Read to find out how water and minerals are brought to 
the leaves of plants. 
2. Read to find out why organisms need food. 
3. Read to find out what foods produce heat and energy; 
build strong bones and teeth, aid in tissue repair. 
!u Read to find out the basic needs filled by minerals 
in plants and animals. 
Tape 
1. A Flower Out of Water #2381* 
Film 
1. Food and Nutrition # 218 
Discuss the use of each of thesix types of nutrients con¬ 
tained in foods. 
Field trips 
Visit the lunchroom and kitchen to observe the methods 
of cooking to preserve the vitamin content of foods. 
Experiment 
1. Place sugar in spoon and heat over a flame. Do other 
foods the same way. Note the color. What elements 
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is indicated by the clack color? 
2. Hold a glass over samples of food being burned. 
Does moisture form on the glass? Let children discuss. 
3. Test a group of foods for carbohydrates, proteins, 
and fat. 
2u Allow fresh milk to stand. Note the fat will rise to 
the top. Let remainder sour. Apply food tests to curd. 
Culminating Activities — Primary 
Problem 1. How does the organism maintain itself? 
Proposal 1. 
Jack and Billy’s mother was confined to bed for several months. 
The father took them shopping with him each week to select food. 
1. What are some of the wholesome foods they might have selected 
to eat? Why do you suggest these? 
2. They ate some raw foods as well as cooked foods. What foods 
would you want to eat raw? Why? 
3. Which food should they have eaten most whether they liked 
it or not? 
lu If they ate too much of ary one type of food, what do you 
suppose would happen? 
5. Mary would get tired often. What should she eat? 
6. Johnnie was losing weight. What foods would help him? 
7. What are some of the foods the children could substitute 
for bread? 
8. What could they substitute for meat? What could they 
substitute for butter and mayonaise? 
9. Jack became choked while eating. What do you suppose happened? 
Proposal 2. 
The children's father could shop once a week. 
1. Should he buy fresh meat for every meal? 
2. What are some of the meats and vegetables tht you think 
would keep better than fresh foods? 
3. Where did these foods come from? 
lu Are they cheaper or more expensive than the fresh foods? 
A letter came from the children's uncle inviting them to visit 
the farm on a week end. He gave their father a large basket 
of eggs and a large ham. While there, they noticed some 
difference in the foods they ate. 
1. What do you suppose some of the differences were? 
a. Where did their drinking water come from? 
b. Why were their canned goods at home different from 
those in their relative's pantry. 
hP 
c. Where did they get theor meat for dinner? 
d. Do you suppose there were other large pieces of meat 
in the room from which he took the ham? Why? How 
did they keep this way? 
e. Why could he give their father a basketball of hen eggs? 
From your experience with the celery, can you tell: 
1. What happened when you placed the celery in the colored water? 
2. How did this take place? 
3. What might have happened had you not placed it in the sunlight? 
lu Is there a relationship between sunlight and food getting? 
5. Can you predict from your experience what would happen if 
there was no sunlight? 
6. Is this a satisfactory way of answering our question? 
7. Did we accomplish our goal in this experiment? 
The children noticed the well was on a hill sloping down 
to the cow pasture and away fromthe pig sty. 
1. Why was it there? 
2. In what ways was their uncle’s farm like yours? 
3. In what ways did they differ? 
Initiatory Activities - Primary 
Problem II. How does the organism perpetuate itself? 
A. What is the nature of reproduction in organisms? 
Questions 
1. What is reproduction? 
2. Where did my sister come from? 
3. Do plants reproduce too? 
Discussion 
1. The fertilization of an egg. 
2. Things which aid in development of an egg. 
3. Live bearing animals, and egg laying animals, fish, 
chickens, cats, frogs. 
lu Pollination in flowers. 
$• Regeneration in plants, citing examples. 
6. How wild flowers and weeds appear in new gardens as other 
seeds come up. 
Observe 
1. From pictures in books — parts of plants. 
2. From commercial slides — parts of plants. 
3. From cracked eggs — the two parts of the egg. 
lu Sprig of greenery rooting in water. 




1. To the woods in the spring to observe the structure of 
wild flowers. 
2. To a plant area at the fall season on a windy day to observe 
seeds blown by the wind. 
Chance references 
1. (At third year level) Use various texts to study parts of 
flowers 
2. Use prepared slides or movies on pollination. (Note cross 
pollination as well as self pollination.) 
Laboratory situations 
1. Place a potato in a bowl of water. Observe development. 
2. Observe female fish in a tropical aquarium -- note time, 
actions, conditions conducive to birth of young. 
3. Pick an open flower. Note pollen powder on postil. 
1*. Make an incubator and observe the development of a 
fertilized egg through stages to a baby chick. 
Student experiences 
1. Discuss observations of birth in pets. 
2. Discuss observations of movements, eating and sleeping, 
habits of pregnant petsj also time of pregnancy period. 
B. What factors inhibit unlimited reproduction? 
Questions (children) 
1. Why do so few animals survive after they are born? 
2. When you plant seeds, why don‘t all of them develop? 
Questions (teacher) 
1. What are some animals who eat seeds, and scratch for them 
in the ground? 
2. What are some of the animals that life off of other animals? 
3. What are some of the enemies which kill plants and 
animals? 
Discussion 
1. The effect of temperature, air and sunlight on seeds and 
plants. 
2. The use of various types of eggs as food. 
3. Animals as a source of food. 
U. Disease and germs as killers. 
5. Pollination with the aid of wind and insects. 
Films 
1. Growth of Flowers 
2. Plant Growth 





Tell a story 
1. Illustrating plants and seeds eaten by birds. 
2. Small animals eaten by others. 
3. Foods involving use of eggs. 
Student experiences 
1. In planting grass seed or garden seed exposed to birds. 
2. Fish bred without sufficient hiding space for baby fish 
or eggs laid. 
3. Prey on hen's nest. 
in Various prey on pond animals. 
Laboratory experiences 
1. Prepare two pots — one with small plants exposed to 
proper sunlight, heat, water, airj place another in im¬ 
proper exposure. Note development. 
2. Plant a small quantity of flower seeds in proper soil 
guarded by a small mesh in a flower garden. Plant 
another left exposed to birds. Note growth in both. 
Outside speaker 
Invite a game warden and an agriculturist to speak on 
conservation of plants and preservation of animals. 
C. How are traits transmitted through successive generations? 
Children at all levels often question the peculiar shapes of 
of plants and flowers ; also colors in pets and other animals. 
It is a common thing for them to remark or ask: 
1. dog had puppies of three colors. Why? 
2. This fruit tastes like oranges and tangerines. Why do 
"tangle" peel like a tangerine? 
Questions 
1. Do all people have the same taste ability? 
2. What causes multi-colored plants? 
3. What causes spotted animals? 
Discussion 
1. Discuss, in simple language, the possibility of breeding 
among animals exposed to one another at random. 
2. Discuss pedigreed animals. 
3. Discuss some similarities of young pets to the parent 
animals. 
1*. Discuss hybrids. 
Observe 
1. The colors of several lillies, roses, and other flowers. 
2. The structure of some plants and their characteristics. 
Field trips 
1. To a nursery to observe variety in plants and flowers. 
2. To a neighborhood garden or flower yard. 
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3. To the woods to observe wild flowers. 
Laboratory situations 
1. Plant seeds from albino corn in flat boxes filled with soil. 
Water them regularly. After the seedlings have appeared, 
count the number of green and white leaved corn plants. 
What happens to the albino plants? (Seeds from albimo 
corn may be obtained from layers Ifybrid Seed Company, 
Hillsboro, Ohio) 
Call attention to 
1. Variety of colors in a flower bed. 
2. The wind and insects as major influences in cross 
pollination. 
3. The value of cross breeding. 
Exhibits 
1. Collect pictures of hybrid plants, present in poster 
form or scrapbooks. 
2. Collect pictures of hybrid animals. Use pictures 
of pupils’ pets. 
3. Exhibit pictures of pedigreed animals — cats, dogs, 
horses, chickens. 
Student experiences 
Allow children to bring flowers and pets of pure-bred 
and cross-bred variety and tell what they know. Allow 
the smallest child in a round robin fashion to tell the 
color of their pets, their eyes, shape of nose, ears, and 
paws. Identify their kind if possible. 
Developmental Activities - Primary 
Problem II. How does the organism perpetuate itself? 
A. What is the nature of reproduction in organisms? 
Reading 
1. To discover different ways in which animals reproduce. 
2. To discover how plants reproduce. 
3. To discover how all living things begin. 
Discussion 
1. The process of reproduction by fertilization. 
2. Differences in live bearing animals and egg laying animals. 
3. Reproduction by germination; pollination. 
k. All living things beginning as one little cell. 
ï>. Plants that have flowers and seeds. 
6. Plants that have no flowers and no seeds. 
7. Care of animals. 
kh 
8. How new plants are produced from parts of old plants. 
Writing 
1. Make a list of animals that are hatched from eggs. 
2. Make a list of animals that are "born alive." 
3. Make a list of types of plants as to annual, biennial, and 
perennial. 
1». Write a poem about your pets. 
Field trips 
1. Visit a hatchery. 
2. Visit a zoo. Observe the baby animals. 
3. Visit a farm. Observe baby animals and plants. 
it. Visit a garden when "shoots" are just beginning to come up. 
Visit the same garden later. 
Performance 
1. Set up an aquarium. Put in a fish of each sex. Observe 
habits of reproduction. 
2. Roll a piece of blotting paper and place it along the 
inside of a jar. Fill the jar with wet sand that the 
blotting paper will be kept against the glass. Put a few 
bean seeds pârt of the way down between the glass and blotting 
paper. Keep the sand moist. Watch the seeds sprout. 
3. Make a collection of insect egg clusters that are found near 
the school. 
ii. Fill a tumbler with water. Place in the top an onion that is 
a little larger than the tumbler. Hyacinth bulbs may be 
used the same way. 
5. Plant a tulip bulb in a large flower pot. Give it good 
care. Does it produce seed the first year? Why? 
6. Have- some cocoons of some of the larger moths in the 
school room during the winter. 
7. Examine a flower. Identify all the parts. 
Listening 
1. Plant Life At Work #3190 
2. Plant Growth # 283 
3. Field Trip to a Fish Hatchery #235*8 
ii. Growth of Flowers #2015 
5. Life of a Fly #3126 
B. What factors inhibit unlimited reproduction? 
Reading 
1. Animals of prey. 
2. How forest fires destroy plant and animal life. 
3. How seasonal changes affect reproduction. 
It. Hunting out of season. 
5. Plants that eat insects. 
6. Plants that grow too close together in a garden. 
Field trips 
Visit a forest ranger station to learn about preventing 
forest fires. 
Observe 
1. A spider trapping a fly 
2. Grasshopper eating plants. 
3. Sword fish attacking guppies. 
Discussion 
1. The hawk as a bird of prey. 
2. The cat and the mouse. 
3. The effect of disease and germs upon reproduction in plants 
and animals. 
Film 
1. Plant Oddities #3168 
Report on 
1. The Venus fly-trap 
2. The pitcher plant. 
3. The effect of seasonal changes on reproduction in plant 
and animal life. 
Writing 
1. Stories about weeds in the garden; how they take life from 
other plants. 
2. Skits about animals of prey. 
3. Skit about the pig and wolf. 
U. Letters to game warden for information on state laws for 
hunting. 
!?. A list of ways in which plants harm animals; animals harm 
plants; plants harm other plants. 
C. How are traits transmitted through successive generations? 
Discussion 
1. Why flowers growing from the same plant may be of the 
same or different colors. 
2. Why are your dog’s puppies of different colors. 
Problem II. How does the organism perpetuate itself? 
The two days the children spent on their uncle’s farm were most 
exciting. There was a pretty collie dog with puppies, a hen strutting 
with little chicks beside her, a cat on the porch with small kittens, 
and large and small rabbits were in their feeding pen. 
One of the cows gave birth to a calf. Mary and Jack were allowed 
to come to the bam and hold the lanterns for their father and uncle, 
as they helped the cow bear her little calf. Their aunt sent a pail 
of hot water. The children saw their father and uncle lay the small 
calf on a pallet and cover it with a blanket. They took the pail p 
of water and washed the cow off after the calf was bom. The next 
evening they saw the calf feeding from the mother cow. 
1. How long do you think the cow feeds the calf before it can 
eat in the pasture? 
2. Do you suppose the cow cared for the calf as long as a 
mother cares for a baby? 
3. Are some animals bom which the mother does not care for? 
Problem III. How does the organism’s behavior develop? 
A. What are the simple behavioral responses? 
Questions 
1. Do plants have nerves? 
2. Why do we have a nervous system? 
3. Do all animals have a nervous system? 
Discussion 
1. Tropism in plants and insects. 
2. Natural habits of several insects and birds. 
Call attention to 
1. Responses of several different leaves to water, light 
heat, a chemical. 
2. Movements of various parts of plants; direction of growth 
in roots; stems; leaves. 
3. The natural movement of some insects and birds. 
Tell stories 
1. Bearing on the life and habits of insects. Read about 
insects from some science series at hand. 
2. Flowers whose blossoms face the sun, or bend in the 
direction of the sun rays, or those sensitive to touch. 
3. Venus’ fly trap. 
Field trip 
1. To the school yard to observe insect habits. 
2. To a flower garden and a nursery to study reactions in plants. 
3. To a wooded area to study bird habits. 
Films 
1. Insect Zoo # 1*90 
2. Insects # £80 




1. What are our five senses? 
2. Where do involuntary muscular movements occur? 
3. What happens to us when we think and do? 
Discussion 
1. Name and discuss our five senses. 
2. Discuss what occurs when you think what you wish to do. 
3. Discuss involuntary responses in man. 
it. The differences, if any, in the behavioral pattern of some 
circus animals and those of man. 
Call attention to 
1. Some of man’s reactions to sound. 
2. To nostril responses of bad odors. 
3. To facial expressions. 
It. To the jerk in limbs when hit. 
5. To cause of tears. 
Field trip 
1. To a farm to observe animal responses to food, angering 
situations, playful movements, others. 
Tell stories 
1. About animals for amusement 
2. Circus stories and relate. 
3. Pets. 
Exhibits 
1. Pictures of pets in amusing positions, clipped from books 
and magazines. 
2. A photograph of some pet in a tricky position. 
C. What effects to physical-chemical substances have on hehavior? 
Questions 
1. What happens when one takes a large dose of alcohol? 
2. What is the common name of an alcoholic drink? 
3. Why do people take sleeping pills? 
it. What causes goiters and bulging eyes? 
5. Why do people chain smoke? 
Discussion 
1. Drunkeness. 
2. Sleeping tablets and how they affect people. 
3. Discuss various growths. 
D. How do organisms make behavioral adjustments to their 
environment? 
Questions 
1. Where do tears come from when we cry? 
2. Why does the mouth get dry, and our limbs stiff when we are 
scared? 
3. What are some of the unique features of birds, fish, and 
land animals? 
Casual discussion 
1. Discuss that there are glands in the body. Tell the location 
of those you discuss and the effects they have upon one’s 
behavior. 
2. Discuss some animal adaptations to their environment. 
Call attention to 
1. Each animal’s unique adaptations. 
2. Some plants have thorns and stickers which help them 
survive. 
Tell stories 
1. Of occasions of fright; beaver and other animals building 
dams, nests, homes; collecting food. 
Exhibits 
1. Collect and mount pictures on posters which illustrate 
the many types of fish, birds, and land animals. Assemble 
each type on a poster and give titlg. 
Film 
1. Insect Zoo. # 1*90 
How does man seek to conserve his resources? 
Questions 
1. What evidences in today's living point to progress and im¬ 
provement over early American? (The agricultural im¬ 
provements) 
2. What are some new plants we have as a result of man’s 
increase in knowledge? 
3* Do we have any new varities in animals? 
1*. How do plants maintain land? 
Discussion 
1. Some new varities of foods we eat today as a result of 
food processing, food growing. Abundance in all seasons. 
2. The maty interesting fruits and vegetables and flowers we 
have as a result of cross pollination and grafting. 
3. New or improved species in animal structure as a result 
of cross breeding in animals. 
1*. The differences in planted land and barren land. 
Call attention to 
1. Erosion on the school grounds. 
2. Trees rot. 
3. The number of days children miss school because of illness. 
1*. Forest fires. 
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Developmental Activities - Primary 
A. What are the simple behavioral responses? 
Reading 
1. To find out how plants react to the sun. 
2. To find out how animals react to noise. 
Writing 
1. Make up a jingle about noise. 
2. Write a story about what happened when you were suddenly 
frightened. 
Telling 
1. What happens when you step on your cat’s tail? 
2. What happens when your friend sticks you with a pin? 
3. What happens when you smell food, perfume, bad odors? 
In What happens when you come out of darkness into the light? 
Discussion 
1. Why some plants turn to the sunlight. 
2. Why you squint in bright light. 
3. What you jerk your hand if you burn it. 
Field trips 
1. Visit a flower garden. Note the direction in which plants 
are turned with relation to the sun. 
2. Visit a park or zoo. Observe the reactions of animals 
when food is presented; when you make a sudden movement; 
when you shout. 
Films 
1. Plant Oddities #3lj68 
2. Reactions in Plants and Animals # 189 
Tapes 
1. The Human Telegraph #3^0!? 
2. Animal Behavior #3218 
Performances 
1. Place a running vine in the sunlight. What happens? 
2. Place your hand in a pan of hot water; then place it in a 
pan of cold water. What happens? 
B. What are the complex behavioral responses involving an 
organized nervous system? 
Discussion 
1. The five senses. 
2. Identify the organs where the five senses are centrally 
located. 
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3. Discuss how animals may be trained to do certain things. 
lu Discuss the development of certain desirable habits at 
home and at school, as cleanliness, good table manners, 
and the like. 
5. Show how the development of desirable habits involves 
thinking. 
6. Discuss the brain as being the source of all organized 
behavior. 
7. Discuss what happens to our responses when we are fatigued. 
8. Discuss how messages are transmitted to various parts of 
the body. 
Writing 
1. List the five senses. Tell with which parts of the body 
each is associated. 
2. Make sentences using the five senses. 
3. Write a short stoxy about how you trained your dog to do a 
certain trick. 
Speaking 
1. Tell stories in which one or a combination of the senses 
played an important part. 
2. Tell how you learned to ride the bicycle. 
3. Tell how you learned the way to school 
lu Make up riddles about the nose, eyes, mouth. 
Field trip 
1. Visit a circus. Observe the trained animals. 
2. Make a field trip to collect insects with antennae. 
Discuss the function of antennae. 
Performances 
1. Have three or four pupils stand in different parts of the 
room and make sounds. Let someone close his eyes and 
listen. Tell from where the sounds are coming. 
2. Blindfold a pupilj have him hold his nose. Let him taste 
a piece of onion for identification. 
C. What effects do physical-chemical substances have on behavior? 
Discussion 
1. What happens when one is frightened? 
Writing 
1. Write a report on the effects of alcohol on the bo^y. 
2. Write up a report on an investigation into drug addiction, 
drinking, or tobacco among teen agers and suggest how 
to improve the situation. 
3. Write a report on any one of the endocrine glands em¬ 
phasizing the behavior or change attributed it. 
Experiment 
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1. Collect some tadpoles (of large bull frog if possible) and 
put them in several containers. (See turtox Service leaflet 
No. 31.) 
Projects 
1. Prepare charts showing the relationship of alcohol and 
narcotic to behavior. 
2. JIake a chart showing the location of the endocrine glands 
and their secretions, tell their function, and the effect 
that hyper and hypo secretions have on the body. 
Films 
1. Drunk Hiving #5957 
2. Endocrine Glands # 2i+2 
3. Tobacco and the Human Body #1862 
It. Angry Boy #1+222 
5. Act Your Age #2981+ 
6. Personality and Emotions #1869 
7. Control Your Emotions #2983 
8. Children's auctions #1+201 
9. Learning to Understand Children 
I & #1+058 and 1+05 
D. How do organisms make behavioral adjustments to their 
environment? 
Discussion 
1. Why birds migrate in winter. 
2. Plants and animals of the desert. 
3. The camel's feet. What purpose do they serve? 
it. Possibilities of the chamelon changing his colors. 
5. How fish breathe. 
Reading 
1. To find out why beaks and claws of different birds are 
shaped differently. 
2. To find out how plants and animals adjust to changes in 
climatic and physical conditions. 
3. To find out which animals moult and why. 
Writing 
1. Make a list of animals you know; then list ways in which 
each animal protects himself from enemies or from some 
changes in physical conditions. 
2. List ways in which we adjust to seasonal changes. 
E. How does man seek to conserve resources? 
Reading 
1. Read stories about life in early American. 
2. Read to find out how man improves plants and animals by 
grafting, cross breeding, and the like. 
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Reporting 
1. Try to find examples of how animals live together. Report 
to the class. 
2. Find out what animals are used for work and to carry loads. 
3. Ask a druggist to tell you about some of the plants used in 
medicine. Report to the class. 
Discussion 
1. Why some animals and plants are more valuable than others. 
2. Discuss how some kinds of plants and animals might be 
improved. 
3. Discuss some of the different uses of plants. 
Lu Discuss how doctors of plants and animals help maintain our 
environment. 
5. Discuss conservation of human and natural resources. 
Culminating Activities - Primary 
Problem HI. How does the organism’s behavior develop? 
The children noticed many different things on the farm than what 
they saw in the city. They also found many things on the farm which 
were the same as those in the city and in their own home and community. 
They noticed many varieties of animals, insects, and fish they did 
not see at home. 
1. What are some of the movements they observed among the 
animals? 
2. How do you suppose the animals responded to calls? To 
directions given during herding over the pasture toward 
the feeding station? 
3. What were some barnyard sounds they heard at early morning? 
in late afternoon? at night? 
Li. Whab are some of the movements they may have discovered 
among insects? 
The children noticed many different things on the farm than they 
saw in the city. They also found many things on the farm the same 
as those in their own home and community. They noticed many vari- 
ties of animals, insects, and fish they did not see at home. 
1. What are some of the movements they observed among the 
animals? 
2. How do you suppose the animals responded to calls? to their 
food? to directions given during herding over the pasture 
toward the feeding station? 
Problem IV. What are the evidences of continued change in organism? 
A. How are organisms distributed in time? 
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Questions 
1. Did you know that our earth has many layers? 
2. Are people any different today than long ago? 
3. How do we find out about people and plants and animals of 
long ago? 
li. Is there any difference in plants and animals of today 
and long ago? How do you know? 
Discussion 
1. Change in size, color, and physical adaptations of man. 
2. Lead s simple discussion on how we get coal, marble, gas 
and various rock formations. 
3. Interpret the meaning of fossils. 
U. Discuss how our earth changes constantly; shifting of soil. 
Exhibit 
1. Find pictures in books and magazines and show soil changes. 
2. Find any rocks that have shells, or other impressions 
imbedded and exhibit. 
3. Find pieces of wood that have impressions inlaid and exhibit. 
Field trip 
1. On school campus to pick up rocks that have impressions 
imbedded. 
2. To sand or gravel pits near an ocean. 
3. To a nearby quarry, 
h. To a local museum. 
Call attention to 
1. A goldfish, noting its adaptation to water. Discuss the 
necessary changes in order for it to live on land. 
2. Various impressions imbedded in rocks found on field trip. 
B. How are organisms distributed in space? 
Questions 
1. How are mountains made? 
2. Why do animals migrate from place to place? 
3. How do men control the distribution of animals? 
Discussion 
1. The shifting of land. 
2. The shifting of animals for water, food and suitable 
adaptability to habitat. 
3. Some things man does to control insects and animals. 
C. What are evidences of change in man? 
Questions 
1. If you had lived 5,000 years ago, how would you have looked? 
2. How would you have dressed? 
3. What kinds of tools and weapons were used in colonial times; 
before then? 
Developmental Activities - Primary 
What are the evidences of continued change in organisms? 
Reading 
1. To find out how living things change during growth. 
2. To find out what qualities enable different plants and 
animals to survive. 
3. Show pictures of early animals now extinct. 
U. Read stories of life in early America. 
5. Show pictures revealing the histoiy of man. 
Discussion 
1. How the young of animals differ from their adult. Do 
they change gradually or suddenly? 
2. In what ways you are different from your parents. 
3. Stages of growth in plants. 
The formation cf coal. 
5. Some plants that have been developed by man to suit his 
needs. 
6. Life in early America as compared to that of today. 
7. Animals of the past, such as dinosaur, pterodactye. Why do 
you think they no longer exist? 
8. Early plant and animal life. Use pictures of fossils. 
9. Metamorphosis of frogs, butterflies and moths. 
10. How changes in plants and animals help them to survive 
longer. 
Speaking 
1. Tell a nyth. Discuss the illogical situations. 
Writing 
1. Make a list of qualities that would help some animals, such 
as a rabbit, get along in his environment. 
2. Make a list of qualities that would hinder him. 
Performance 
1. Make a growth chart 
2. Collect baby pictures from as many members of the class 
as possible. Paste them on poster board. Let other 
members of the class try to identify them. 
3. Keep cocoons or chrysalis during the winter. Moisten them 
about once a week. In late March or early April the adult 
usually emerge. Try to see it as it comes from the pupa case. 
h. Let pupils study changes in their teeth at different ages. 
Tapes 
1. How You’ve Changed 






ï>. Where Did It Come From— 
Formation of Coal #1980 
6. Into the Past — Fossils and Pottery 
#1988 
7. Cecropia Moth #3590 
Films 
1. Growth of Flowers 
2. Mother Hen's Family #2381 
3. Moths # 277 
lu Animals Growing Up # 1+07 
Suggested Activities 
1. Read tectbooks to strengthen views about the unit, and 
find added material. 
2. Visit neighborhood stores and places after school to 
gather additonal facts. 
3. Think about your environment, including needs of other 
peoplej your own needs; and those of your pets in terms of 
your present science lesson. 
1+. Recognize problems in the home, school and community 
and make plans to ask about or tell about them. 
£. Study all things you observe carefully; try to find out how 
and why things happen. 
6. Gather any materials — objects, pictures, booklets which 
may help develop your lessons in science. 
7. Secure help when needed from your parents, other class¬ 
mates and friends and others or people who know. 
Investigate 
1. The strange birds found in the community and try to 
identify them. 
2. All of the common insects of your community. Note shape 
of the limbs, mouth opening, number of kind where found, 
and how they move. 
3. A wooded area. Examine trees and plants. 
1+. The care of pets in your community among your classmates. 
Pay a visit to find out the living conditions and care of 
pets. Find out what the animals eat, where they live, 
what sex they are. 
Films 
1. Story of Prehistoric Man #21+18 
2. Family Life #7721+ 
Problem IV. What are evidences of continued change in organisms? 
Their uncle gave the father a pretty Indian bracelet for Mary 
and a tomahawk for the boys to keep as souvenirs and cany home. 
These were things he found on an expedition in excavating an 
mound. 
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1. What other things do you think might have been found in 
the mound? 
2. Hox* do you suppose these things were buried there? 
3. What did this excavation show? 
h. If you wished to explore, where would you go? Why? 
The Teaching-Learning Units 
It was necessary to develop a "teaching-learning" unit with the 
children. This involved use of the "teacher-pupil planning techniques, 
and isolation of the specific concepts with which the units would deal. 
These concepts were variety and change. 
Problem: How Animals Move 
Kindergarten 
(Broad Area: Living Things (Animate Phenomena) 
I. Recognition and Statement of the Problem. 
A. Activities to Interest and Guide Pupils in Recognition of the 
Problem.  
1. Have a sharing period. 
2. How do animals move? 
3. How birds travel two ways. 
1*. How the fish travel through the water without arms, legs, 
or wings. 
B. Introductory Questions Relating to the Problem. 
(Questions should lead from the known to the unknown, pointing 
up the problem. Following is an example based on the experience 





Suggested Lead Questions 
How do some animals you know move? 
How does the frog move? 
Can all animals swim. 
Can the cat move fast or slow? 
Possible Pupils Responses 
1. Hop, crawl, swim, fly. 
2. Hops and jumps. 
3. Some can and some can’t 
I;. He can do both. 
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5. What animals have wings? 
6. What two ways birds can travel? 
7. What enables the fish to swim? 
8. How does an animal without legs 
or wings move about? 
5. Birds, chickens, etc. 
6. Fly and run 
7. His tail 
8. They roll and crawl 
II. Gathering Evidence Pertinent to the Problem. 
Suggested teaching Activities 
A. Demonstration Experiments 
{Children should do the following for each experiment: 
observe accurately what was done: record exactly what happened. 
Do not tell children what to expect or what should happen). 
1. Set up an Aquarium. Put in 
several fish and watch their 
movement and observe the parts 
of their bodies. 
2. Set up a turtle bowl for a 
turtle. Observe his movements. 
1. The fish swam and while 
doing so they observed 
that the fins moved in and 
out, and their tails moved 
from side to side. 
2. The turtle walked on all 
four legs. 
B. Individual and Small Group Experiments. 
1. Stucty- the birds movements. 1. Each child observed the 
birds, and found that they 
can walk and fly. 
2. Observe ants in their ant hills. 
2. Children experimented by 
observing the ants move¬ 
ments and found their 
3. Catch grasshoppers. means of moving was 
crawling. 
lu Catch insects. 3. Several caught grasshoppers 
and observed that they 
hopped. 
lu Children caught bugs from 
butterflies etc. and found 
that some crawled and some 
flew. 
C. Field Trips, Excursions, and other learning Experiences 
1. Movements were observed 
from the various animals at 
the zoo. 
1. Visit the zoo 
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2. Visit a pet shop 2. Closer observation were 
made of birds, alligators 
and other animals not at 
the zoo. 
Audio-Visual Aids 
1. Spring on the farm 1. Farm animals mostly walk, 
(domesticated to help man) 
2. Baby Animals 2. Baby animals imitate 
mothers. 
3. Animals of the Zoo 3. Different animals have dif¬ 
ferent movements. 
it. Animals in Summer 1». More insects are found 
that is animals that use 
their wings to fly. 
5. Animals in winter f>. Found some animals hiber¬ 
nating. 
Questions for Which Answers may be Found in Textbooks. 
1. How do animals move in the air? 1. Th«y fly 
2. How do animals move in water? 2. They swim 
3. How do animals move on the 
ground? 3. Crawl, hop, walk, leap, 
jump, and glide 
li. What distinctive type of 
movement does each animal have? U. Some hop, crawl, walk, fly, 
leap and jump. 
General Reference. 
1. Science ALL About Us 
Craig and Burke 
1. Some animals are friendly. 
2. Look and Learn 
Scott, Foresman and Co. 
2. Some animals are helpful 
and some are harmful. 
Enrichment by the Teacher 
1. Dramatization 1. Each child can have an op¬ 
portunity to ‘'be" some 
animal which the rest of 
the class will have to guess 
by the motions which the 
child makes. 
59 
2. Display in the classroom 
of experiments. 
2. Different animals will 
move different ways. 
III. Formulating Conclusions and Making Applications Based on 
information Gained. 
A. Guides to Conslusions. 
1. How do animals move? 
B. Application Questions 
1. What animals crawl? 
2. What animals hop? 
3. What animals fly? 
b. What animals leap? 
5. What animals jump? 
6. What animals swim? 
1. In many different ways,
1. Snakes, ants 
2. Rabbits 
3. Birds, insects 
I». Frogs 
5. Kangaroo 
6. Fish, whales 
C. Projects 
1. Keep a log of the variety of animals and movements. 
2. Make a chart of the animals that make similar movements. 
IV. Basic Principles and Understandings Taught in this Unit 
1. All animals move in different ways, some animals use the 







Problem: Animals are Many Sizes 
Kindergarten 
(Broad Area: Living Things (animate phenomena) 
I. Recognition and Statement of the Problem. 
A. Activities to Interest and Guide Pupils in Recognition 
of TEe Problem.    
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1. Have a sharing period. 
2. Introduce various sized animals on the charts. 
3. Show how some animals are larger than the children, 
li. How dogs are found in many shapes and sizes. 
B. Introductoiy Questions Relating to the Problem. 
( Questions should lead from the known to the unknown, 
pointing up the problem. Foilwing is an example basdd 
on the experience (2 above) animals vary in size.) 
Suggested Lead Questions 
1. Can you name the animals on the 
chart? 
2. Which animals are larger than 
children? 
3. Which are smaller? 
lu What animals of the same kind 
differ in size? 
5. Where are ants found? 
6. Are ants always the same size? 
Possible Pupils Responses 
1. Horse, whale, squirrel, 
dog, and ants. 
2. Whale and horse 
3. Squirrel, ants and dog 
lu Dogs, ants, rabbit, 
chickens. 
5. Ant hills 
6. Some are small and some 
are large. 
II. Gathering Evidence Pertinent to the Problem. 
Suggested Teaching Activities. 
A. Demonstration Experiments 
Ttühilciren should do the following for each experiment: observe 
accurately what was done: record exactly what happened. Do not 
tell children what to expect or what should happen.) 
1. Obtain water from a pond 
or swamp which will provide the 
class with tiny microscopic 
animals. 
2. Obtain pictures of various 
animals of different sizes 
and make giant scrapbook. 
1. The animals were observed 
through a magnifying 
glass, found there were 
tiny moving animals. 
2. Observed that there were 
many different animals 
of different sizes. 
B. Individual and Small Group Experiments: 
1. Series of drawing by the 1. Children exhibited interest 
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children can be used to com¬ 
pare animals sizes. These 
can conclude tiny water animals, 
insects, earthworms, frogs, 
birds, sheep, deer, and horses. 
in the larger tropical 
animals, should be per¬ 
mitted to include as many 
as their interest warrants. 
However the animals with¬ 
in their own environment 
should not be neglected. 
C. Field Trips, Excursions and other 
1. Visit the zoo 
2. Visit a Farm 
D. Audio-Visual Aids. 
1. Spring on the Farm 
2. Baby Animals 
3. Animals of the Zoo 
Learning Experiences.  
1. Tropical and jungle animals 
were observed, varied in 
sizes. 
2. Different sizes of do¬ 
mesticated animals were 
observed. 
1. Observation of the sizes 
of various animals were 
observed. 
2. Observed that several baby 
animals were very large. 
3. Observed that most zoo 
animals are very large. 
E. Questions for Which Answers May be Found in Textbooks. 
L. How small are some animals? 
2. How large are some animals? 
3. Are large animals dangerous? 
F. General Reference. 
1. Science All About Us 
Craig and! Burke 
2. Look and Learn 
Scott, ^oresman and Co. 
1. Some are so small they 
have to be seen with a 
magnifying glass. 
2. Some whales are over one 
hundred feet long. 
3. Some large wild animals 
are dangerous, but some 
are trained to be ftiendly. 
1. Animals are different sizes 
2. Some animals grow to be 
very large and some do not 
get much larger than the 
size they are born. 
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G. Enrichment by the Teacher. 
1. Art Experiences 1. Each child can be allowed 
to draw his interpretation 
of different animals ac¬ 
cording to the size they 
are 
III. Formulating Conclusions and Making Applications Based on Information 
Gained. 
A. Guides to Conclusions. 
1. How do animals vary in size? 1. Animals vary from titjy 
microscopic animals to 
whales over one hundred 
feet long. 
B. Questions 
1. What animals of the same 
kind differ in size? 
1. Dogs, ants, rabbits, and 
chickens. 
2. What animals grow very large? 2. Whales, elephants. 
3. hat animals grow very small? 3. Ants, frogs, etc. insects 
C. Projects 
1. Keep a log of different animals that are seen and make 
comparison. 
2. Make a chart of the animals that are very tiny in size. 
TV. Basic Principles and Understandings Taught in this Unit 
1. Most animals vary in size from tiny microscopic animals to 








Problems Animal Coats 
Kindergarten 
(Broad Area; Living Things (Animate Phenomena) 
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I. Recognition and Statement of the Problem. 
A. Activities to Interest and Guide Pupils in Recognition of the 
FroEIem.  
1. Have a sharing period. 
2 2. What is an animal coat? 
3. What are animals coats used for? 
k. What is the fish covered with? 
£. What other animals are covered with scales? 
B. Introductory Questions Relating to the Problem. 
( Questions should lead from the known to the unknown, pointing 
up the problem. Following is an example based on the experience 
(3 above) what are animals coats used for?) 
Suggested Lead Questions Possible Pupils Responses 
1. What are some animals that you 
know covered with? 
2. What do we call the part that 
covers the animals? 
3. Do all fish have scales? 
lu What other animals have scales? 
5>. Do all birds have feathers? 
6. What animals have their hair or 
7. What kind of coat does the 
turtle have? 
8. What animals are covered with 
sea shells 
1. Some have feathers, some 
have skin. 
2. Their skin 
3. Yes, all fish have scales 
U. Snakes and lizards 
5. All birds have feathers 
fur 6. The bear has fur, and tie 
cat has fur, but the dog 
has hair. 
7. The turtle has a shell on 
his back. 
8. Snails 
9. What animals you know have smooth 
skin? 9. Seals 
II. Gathering Evidence Pertinent to the Problem. 
A. Demonstration Experiments 
(Children should do the following for each experiment: observe 
accurately what was done: record exactly what happened. Do not 
tell children what to expect or what should happen). 
6U 
A. 
1. Bring in as many animals 
as possible with different 
kinds of coats. Set up on 
science table and observe 
what each animal is covered 
with. 
1. The animals observed 
were found to have 
feathers on the bird, 
shell on the turtle, 
scales on the fish, 
and the grasshoppers 
had a thin skin. 
B. Individual and Small Group Experiments. 
1. Bring in pictures of 
animals with fur, hair, 
scales, shells, and 
skin. 
2. Observe the coating on 
the animals that they come in 
contact with everyday. 
3. Catch a different insects and 
observe their coats. 
1. Children were able to 
distinguish the very 
hairy animals and the 
very fuzzy animals. 
They observed that all 
fish had scales 
2. Observed that the birds, 
ducks, chickens and turkeys 
all had feathers. The 
dog had hair and the cat 
had fur. 
3. Observed that the fly skin 
looked slick and the candle- 
fly was kind of dusty, the 
butterfly looked to have 
dusty skin also. 
C. Field Trips, Excursions, and other Learning Experiences. 
1. Visit the zoo 1. Observed that most of the 
animals had fur or hair. 
There were some with 
feathers. The elephants 
had very tough skin. 
2. Visit a pet shop 
2. Observed that the fish 
had scales, the salamander 
had smooth skin." 
Audio-Visual Aids 
1. Animal Life 1. Animals that are similar 
have the same type of 
2. Animals of the Zoo coats. 
3. Animals to Know 2. Different types of animals 
have different types of 
lu Birds and Animals coats. 
3. Some animals coats are 
used to help protect them. 
lu Bird feathers are sometime 
used for making pillows. 
E. Questions for Which Answers May be Found in Textbooks. 
1. hat is a fish covered with? 
2. Do all fish have scales? 
3. Do ary other animals have 
scales? 
U. What kinds of coat does the 
owl have? 
5. Do all birds have feathers? 
6. What do most mamals have on 
them? 
7. How does the fur help the 
raccoon? 
8. Do feathers help keep birds 
warm? 
9. What animals have fur? 
10. What animals furs are used to 
help keep people warm? 
F. General Reference. 
1. Science All About Us 
Craig and Burke. 
2. Look and Learn 
Scott, Foresman and Co, 
G. Enrichment by the Teacher. 
1. Display in the classroom 
of experiments. 
2. Display of charts. 
1. The fish is covered with 
scales. 
2. No, some just have skin. 
3. Reptiles, like snakes 
and lizards. 
lu The owl has feathers. 
5>. All birds have feathers. 
6. Most mamals have hair or 
fur. 
7. It helps to keep him warm. 
8. The feathers do help keep 
birds warm. 
9. Skink, raccoon, bear, fox 
and beavers. 
10. Beavers, raccoon, mink, 
and fox. 
1. Animals have different 
coats. 
2. Animals coats help to pro¬ 
tect them. 
1. Each child observed that 
many of the m had diff¬ 
erent coats. 
2. Observed that many of the 
animals of the same kind 
have the same type of coats. 
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III. Formulating Conclusions and Making Applications Ba3ed on Information 
Gained. 
A. Guides to Conclusions. 
1. Do all animals have the 
same coats? 
B. Application Questions. 
1. What animals have scales? 
2. What animals have feathers? 
3. What animals have shells? 
lu What animals have skin? 
i>. What animals have fur? 
6. What animals have hair? 
G. Projects 
1. Keep a log of variety of animals with different coverings. 
2. Make charts of the animals that have the same covering. 
IV. Basic Principles and Understandings Taught in this Unit. 
1. Some animals of the same kind have the same type coat and 







Problem: Animal Homes 
Kindergarten 
(Broad Area: Living Things (Animate Phenomena) 
I. Recognition and Statement of the Problem. 
A. Activities to Interest and Guide Pupils in Recognition of the 
Problem. 
1. Many anim ls h ve dif¬ 
ferent kinds of coats. 
1. Fish, smakes, alligators. 
2. Birds, ducks, geese, 
turkeys. 
3. Turtle, oysters. 
It. Elephants, salamanders. 
5. Beavers, raccoons, minks 
6. Horse, cow, dog, pig. 
67 
1. Have a sharing period. 
2. Why do people build houses? 
3. Why some animals build temporary homes? 
lu Why some animals have no home. 
5. Where do domesticated animals live? 
6. Where do animals live? 
B. Introductory Questions Relating to the Problem. 
1 Questions should lead from the known to the unknown, pointing 
up the problem. Following is an example based on the experience 
(2 above) where do animals live? 
Suggested Lead Questions 
1. Why people build houses? 
2. What are cocoons? 
3. Where do birds live? 
lu Where do chickens live? 
5. Where do your pets live? 
6. Where is the snail home? 
Possible Pupils Responses 
1. So they can have a place 
to live. 
2. Some kind of animals, a 
place where some animals 
live. 
3. Birds live in trees in 
their nests. 
lu They live in chicken houses. 
5. They live in a place we 
make for them. 
6. Live in a shell. 
II. Gathering Evidence Pertinent to the Problem. 
A. Demonstration Experiments 
(unudren should do the following for each experiment: observe 
accurately what was done: record exactly what happened. Do not 
tell children what to expect or what should happen). 
1. Provide each child with 
a little booklet that 
shows many animals in the 
homes in which they live. 
1. Children observed that 
many animals had the same 
kind of homes that others 
were quite different. 
B. Individual and Small Group Experiments. 
C. Field Trips, Excursions, and other Learning Experiences. 
1. A short trip close by the 
school. 
1. Observed birds living 
either in nests, holes in 
trees or birdhouses. 
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2. A trip to a wooded area. 
D. Audio-Visual Aids 
1. Animal Homes 
2. All About Birds 
3. Animals in Summer 
lu Animals in Winter 
E. Questions for Which Answers May 
1. What different ways animals 
use their home? 
2. What animals build temporary 
shelters? 
2. Observed the homes of 
woodchucks and squirrels. 
Under logs and rocks where 
the homes of centipedes, 
lizards, salamanders, 
snakes, and worms. 
1. Observed that some animals 
were burrowing animals, such 
as the prairie dog. 
2. Observed that birds live 
in nests or in holes in the 
trees and that some birds 
migrate to the south in 
the winter but that the 
home of the bird remains 
the same. 
3. Observation of animals’ 
homes in the summer that 
one doesn’t usually see 
in the winter time. Ob¬ 
served that ants, moths, 
wasps, and spiders build 
cocoons. Observed that 
snails and clams have hard 
outer covering which serves 
as portable homes. Do¬ 
mesticated animals live in 
cages, pens, stalls and 
barns where they are pro¬ 
tected and fed. 
lu Observed that some animals 
hibernate in their homes 
during the winter. 
Found in Textbooks. 
1. Some animals have perma¬ 
nent homes such as the 
beavers and squirrels. 
Skinks and rabbits like to 
use the homes of other 
animals for temporary 
shelter. Bees and ants st$r 
in one community structure 
for their entire lives . 
2. Birds and fish build 
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3. Where do domesticated 
animals live? 
3. Domesticated animals live 
in cages, pens, stalls, 
and barns. 
F. General Reference 
G. Enrichment by the Teacher. 
1. Children can make replicas of 1. Animals have many types of 
animal homes using clay, sticks, dwelling places, 
grass, leaves, and paper. 
III. Formulating Conclusions and Making Applications Based on Information 
Sained. 
A. Guides to Conclusions. 
IV. 
1. Where do animals live? 
B. Application Questions. 
1. What animals have 
permanent homes? 
2. What animals have tem¬ 
porary structures? 
3. What animals have no home at 
all? 
U. What animals have very 
good places to live. 
C. Projects. 
1. There are many types of 
dwelling places. 
1. Beavers, muskrats, 
squirrels, woodchucks, 
and gophers. 
2. Skinks and rabbits. 
3  Deer and buffalo. 
1*. Domesticated animals, 
such as dogs, cat, horses, 
pigs, etc. 
Basic Principles and Understandings Taught in this Unit. 
1. Animals live in many different places such as: 
1. Cocoons 





7. Man made homes 
CHAPTER III 
PRESENTATION, ANALYSIS, AND INTERPRETATION OF THE DATA 
This chapter presents, analyzes, and interprets the data obtained 
from the administration of teacher-made tests, a collection of anecdotal 
records developed during the course of the experiment, excerpts from 
tape-recording "progress report” sessions, and a presentation of "type" 
descriptive statements pertaining to the range of pupils dealt with while 
the experiment was in progress. The chapter, then, is divided into four 
sections: l) Data pertaining to the teacher-made testsj 2) Data obtained 
from the teacher’s diary of the anecdotal records; 3) Data obtained from 
the taped '’progress reports"; and h) Behavioral types involved in the study. 
Data Obtained from the Teacher-Made 
Tests 
The Teacher-Made Test.—Seven "objective" tests were structured and 
administered during the period of this study. The tests were non-verbal 
pictograms requiring the children to place circles around the animals 
that were associated with certain things pertaining to the unit being 
dealt with. In some instances the children were asked to use circles and 
cross marks. One test was designed so that it could be used several times 
to test for different concepts. Other tests were designed to test for one 
concept — they were for testing for concepts pertaining to living and 
non-living things, mainly animals. Directions were read aloud to the subjects 
each time by the teacher. Test items were selected on the basis of what 
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the children might have learned from their study of the environment, and 
what had been stressed throughout the study. 
Directions for handling crayons and keeping markers under each row, 
when the particular test involved rows, were given before the beginning 
of each test. In the event of making circles or boxes or cross-marks the 
teacher drew the item on the board to insure understanding. Then the tests 
were passed to the forty pupils with assistance of the other kindergarten 
teacher. The pupils were asked to look at the various things or animals 
involved and do as they were told. Without further preliminaries, the 
subjects were then permitted to begin. At the end of ten minutes, time 
was called and the teacher collected the test. The items were scored. The 
total maximum score being ten for each test given. 
Teacher-Made Test 1 - This test was designed to see how well the 
children could distinguish between vertebrate animals and invertebrate 
animals. The children had learned that most insects are invertebrate 
animals. They were asked to place circles around the animals that had no 
backbones and to place cross-marks around the animals that did. Most of 
the children did very well on this test because they liked the idea of using 
words that were new and "big" to them. 
Teacher-Made Test 2 - This test was designed to find out about the 
covering of some animals. They were to put a circle around the animals 
that were covered with feathers and put a cross-mark around the ones that 
were not. 
Teacher-Made Test 3 - This test was designed to find out the different 
ways animals move, which gave them the concept that animals move in many 
different ways. They were asked to put a circle around the animals that 
flew and a box around the animals that crawled. 
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Teacher-Made Test It - This test was designed to test their knowledge 
about how much they had learned about the sizes of different animals and 
at the same time gave them the concept that animals are many different 
sizes. They were asked to draw circles around the animals that are usually 
taller than most people and place cross-marks around the animals that are 
usually very small. 
Teacher-Made Test 5 - This test was constructed to find out some of 
the things the children had learned about animal homes. The first part 
of this test dealt with domesticated animals. The children were asked to 
draw a line from the animal to the home in which they lived for "example" 
they drew a line from the dog to the dog house. 
Teacher-Made Test 5(a) - This test was designed for the children to 
locate the homes of the birds and the insects. They were asked to do this 
by drawing a line from the animal to the home. 
Teacher-Made Test 5 (b) - This test was designed to help the children 
locate the homes of some of the wild animals. They were asked to draw 
lines from the animals to the home in which they think the animals live 
and from the knowledge they had gained from their field trips, excursions, 
teacher-made charts and individual experiments. 
Tables 1, 2, and 3, pages 73 and 7h, present the data obtained 
from the administration of teacher-made tests to the respondents during 
the period of the experiment. A cursoiy analysis of Table 2, page 7k, 
will indicate that there was a relatively high level of achievement by 
these pupils on each of these tests, that is, more than one-half of these 
pupils "passed" these tests each time. Table 3 specifies the mean es¬ 
tablished for the tests, and, again, indicates that the pupils involved in 
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TABLE 1 

















1. Douglas 10 10 9 10 10 9 10 68 
2. Stephanie 2 5 3 b 5 b 3 26 
3. Nadine 7 8 6 6 7 8 6 b8 
b. Gregory 8 10 9 10 9 8 9 63 
3. Sabrina 9 10 9 9 10 9 8 6b 
6. Janes Marion 3 6 6 6 10 9 8 b8 
7. Yolander 7 8 6 7 8 9 9 5b 
8. Calvin 8 9 8 8 9 7 9 58 
9. Glenda 3 5 b 5 6 8 7 38 
10. Michael W. 7 8 7 7 7 8 8 52 
31. Alton 9 9 8 9 9 8 10 62 
32. Relius 8 9 8 9 9 9 8 60 
13. Andre b 7 6 7 6 7 b2 
lb. Lorene 9 10 9 9 10 9 10 66 
15. Belinda 9 10 9 9 10 10 10 67 
16. Beverly 9 10 9 9 10 9 10 66 
17. Katherine 8 10 9 9 10 10 10 66 
18. J. Mann 7 8 8 7 9 8 9 56 
19. Jergadi 10 10 9 10 9 10 10 68 
20. Shirley 10 10 10 10 10 10 10 70 
21. Nathaniel 10 10 10 10 10 10 10 70 
22. Velicia 10 10 9 9 10 10 10 68 
23. Jesse 10 10 9 10 10 10 10 69 
2b. Rhonda 9 9 8 9 9 8 9 61 
25. John 10 10 10 10 9 10 10 69 
2 6. Freddiw W. 10 10 10 10 10 10 10 70 
27. Sylvia 10 10 10 10 10 10 10 70 
28. Freddie G. 10 10 9 10 10 10 10 69 
29. Michael C. 6 7 6 6 7 6 7 b5 
30. Given 5 b 5 b 6 6 35 
3L. Curtis S. 8 9 7 8 9 8 8 57 
32. Julius 7 7 6: 7 7 6 7 b7 
33. Troy 7 7 6 7 7 6 7 b7 
3b. Joseph 6 7 6 7 7 7 8 b8 
3 5.Carl 5 5 5 5 6 6 7 39 
38. Curtis A. 6 6 5 6 7 8 b3 
37. Danala 9 10 8 9 10 9 10 65 
38. Phyliss 8 9 8 9 8 9 9 60 
39. Forrest 8 9 8 8 9 9 9 60 
b0. Veronica 6 7 6 6 7 7 7 b6 
7k 
TABLE 2 
RAMIE OF SCORES IN THE SEVEN TESTS BY FREQUENCY 
Test 1 Test 2 Test 3 Test 1* Test 5 Test 6 Test 7 
10 - 10 17 - 10 5 - 10 10 - 10 15 - 10 11 - 10 16 - 10 
7 - 9 7 - 9 11 - 9 11-9 10 - 9 10 - 9 7-9 
7 - 8 k - 8 8 - 8 3-8 2 - 8 8 - 8 7-8 
6 - 7 6 - 7 2 - 7 6-7 8 - 7 k - 7 7-7 
3 - 6 2 - 6 9 - 6 5- 6 3 - 6 6 - 6 2-6 
3 - it - 5 2 - 5 k- 5 1 - 5 0 - 5 1-3 
1 - 1* 0 - k 2 - 1» l - U 1 - 1* 1 - k 
2 - 3 1 - 3 
1 - 2 
TABLE 3 
FREQUENCY DISTRIBUTION AND TEST MEANS 
f1 x1 fx1 
9.5 - 10 10 6 60 
8.5 - 9.1i 9 5 1*5 
7.5 - Q.k 7 1* 28 
6.5 - 7.1* 6 3 13 
5.5 - 6.1* 1* 2 8 
1*.5 - 5.1- 3 1 3 
3.5 - 1U 1 0 0 
i = 1 162 1 « M1 + fx1 (i) 
N = *0 N 
=7+162 (1) 
TS 
= 7 + 2.1* 
= 9.1* 
7* 
this stucjy, without exception, achieved some kinds of varied understandings 
of the facts, information, and knowledge learned and were able, in each 
individual instance, to specify some level of conceptualization or symbolic 
representation of their closures by identifying these within the confines 
of the test situation. In fact, these tables will indicate concept- 
formation, as measured by the teacher-made tests, for all of the children. 
This is a most striking achievement when it is placed within the context 
of those who believe that children cannot be taught science at the ele¬ 
mentary level, and especially so when it is recalled that many do not 
believe science to be a proper subject to teach to children in the kinder¬ 
garten. 
Teacher*s Diaiy of the Anecdotal Records 
One part of the research design involved collecting anecdotal records 
for each week of the experiment. The teacher reviewed these anecdotal 
records each day, and entered the significant aspects for the entire 
group into a diaiy. This sesion presents the teachers summarization of 
these records and her diary for the entire period of the experiment. 
October, 1-5 - During this week the teacher found that the children 
were highly interested in animals and that they wanted to learn as much 
as possible about them. The children were given an opportunity to express 
themselves. I found that while others thought that there was not anyone 
to learn about animals than what they already knew about those in their 
immediate environment, another group wanted to find out more based on 
knowledge gained after having visited the Zoo and from other experiences. 
October, 8-12 - During this week we talked about animals with different 
coats. Most of the children readily knew that this mean to them what the 
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animals wore on their backs. We discussed that some animals of the same 
type have the same kind of coat but animals of a different type have 
different coats. It was interesting to note some of the responses of the 
children on the tape recorder. At the end of the first week we had a 
test — most of the children had learned much about the different coats 
of animals. There were some children who acquired this concept sooner than 
others. Most of the children had the realization that most animals were 
not covered the same way. 
October 15-19 - This week after more discussion, I found that the 
children had learned that animals have different coats. This means that 
they had acquired a science concept about animal coverings. 
October 22 - 26 - I decided that, after the children had a chance 
for free discussion this week, they would be given a written pictorial 
test to see how much they had learned. The test that was given at the 
beginning of the discussion was oral. The children were beginning to 
really notice animals that were covered differently, they started their 
discussion by expressing themselves on the various animals that they had 
seen that were covered differently. When they managed to gather facts on 
their own, with the help of the teacher, I realized that the group, as a 
whole, had learned the concept that animals have different coats and were 
beginning to display elements of scientific methods. For example, the 
children raised their hands to the questions about what a fish is covered 
with and how it differs from a bird. Nathaniel raised his hand and said, 
"A bird’s coat is made of feathers and a fish’s coat is made of scales, 
that makes these coats different." Douglas spoke up and said, "some animals, 
like the fox, is covered with fur and a dog is covered with hair, therefore 
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their coats are different.” 
In the meantime the subjects had taken short trips to find animals 
that were covered differently. We also set up a science corner and placed 
as many animals there that we could find, this enabled the children to 
learn this concept within their own immediate environment. At the end of 
this week the children were given a test and asked to mark the animals 
that were covered with feathers. 
October 29 - November 2 - This week we talked, in general, about the 
the things we had learned and the things we wanted to learn more about. 
At this time we started studying about animals that are different in size. 
They learned that animals are different sizes. The teacher presented 
some charts that showed distinctly the different sizes animals are. The 
children were asked to name the animals they saw and tell the teacher what 
animals appeared to be very large and very small. Within their immediate 
environment the children were able to observe animals of different sizes. 
Of course the teacher realized that there were some animals that grew so 
small that they could only be seen by the use of a microprojector. During 
the time the children got a chance to have experiences in viewing such 
microscopic animals since it was made possible for some pond and swamp 
water to be brought in containing some of the microscopic animals. The 
children were given a chance to observe them. 
November 5-9 - During this week the teacher asked the children to 
name some animals that they knew were the same kind of animal but differed 
in size and shape. Sabrina pointed out that some dogs are different in 
size and some differ in shape. She explained that some dogs grow very 
short and long while others grow very large and tall. At the end of this 
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period the children were given a test. They were told to mark the animals 
that were bigger than children and to circle the animals that were smaller. 
After having observed the animals in their environment and the animals 
on the charts and the microscopic animals the children learned the concept 
that animals differ greatly in size. 
November 13 - 20 - During this week we talked about how animals move. 
Before the discussion got under way there were several children ready to 
respond. The teacher felt that the children had really gotten the "feel" 
of what science is all about. Frederick raised his hand and said that 
this week means that we are going to start learning about how animals get 
around. "I know how the rabbit gets around, he hops." There were several 
of these kinds of responses so the teacher felt at this time that the 
children would readily gain the concept that animals move in many dif¬ 
ferent ways. 
November 26 - 30 - During this week we talked some more about how 
animals move and the children were given opportunities to tell the means 
of locomotion of some of the animals that they knew. Some of the children 
were alert enough to see that some animals use more than one way to move 
about, such as the birds. 
December 3-7 - During this week the children observed, in their 
communities and wooded areas, some of the ways animals move. At the end 
of this period the children were given a test. They were told to draw a 
circle around the animals that flew and a box around the animals that 
crawled. The children did very well on the test which showed that they had 
learned the science concept that animals move in many different ways. 
December 10 - lh - During this week we talked about animal homes, the 
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children were eager to join in this discussion. First of all we talked 
about the animals within the children's environment and they were given a 
chance to tell where they lived. Of course most of these animals were 
domesticated. And they were able to see that man has to build their homes 
for them. There were animals that had to build their own homes that they 
could observe and those were birds, squirrels, ants and a few others. The 
children were "real" eager to take a trip into a wooded area to see some of 
the wild animals and how they live. 
January 9-13 - During this week the teacher felt the need to 
refresh the memoxy of the children, however after beginning to do so, it 
was found that most of the children had been doing a little investigating 
on their own while they were away during the holidays. They had found the 
homes of the spiders. Moreover they knew not to call the spider home by 
the name cocoon but by the name web, and at least they had some idea that 
the spider lived differently from the other animals that they had seen. 
A field trip was provided for the children so that they could observe 
animals in a wooded area. By the time they have seen any number of films, 
charts, and other items concerning animals. They knew most of the animals 
that they saw and observed their homes. 
January 16-20 - During this week the teacher reviewed some of the 
things that "we have learned about animals homes." The children were tested 
and they were told to draw a line from the animal to its home. The children 
did very well, thus giving them the concept that animals live in many 
duelling places. 
The Tape Recordings 
One part of the research design involved taping responses of children, 
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at the end of each week, to discover the extent to which, in a fres as¬ 
sociation situation, voluntary or other responses would indicate growth in 
concept formation. During the orientation period the children were taught 
to formulate sentences and speak distinctively — in general they learned to 
express themselves to the best of their ability. we discussed the use of 
the tape recorder would enable them to hear themselves. In the beginning 
the children were allowed to talk or express themselves freely on any¬ 
thing they wanted to talk about, this allowed them to get the idea and 
the "feel" of what was happening. As time moves on the children were 
told why we were doing this. During the orientation period the children 
were told that they were to identify themselves before they made a con¬ 
tribution to the subject. After we got into the second phase of teaching 
science for concept formation the children were able to go right ahead 
without too much explanation on the teacher’s part. The teacher would 
then record what had been said or the various responses. The teacher 
could not assume that the children knew what a tape recorder was or its 
function so therefore preliminary instructions during orientation was 
vital. The teacher had to keep in mind that when dealing with forty sub¬ 
jects, the possibility was great that all children would not progress as 
rapidly or that there would be time when some children would not say as 
much as others. 
First Session 
The teacher started this session off by saying "I would like for you 
to raise your hands if you feel that you can answer some of the questions 
about science that we have learned during the past week." 
Teacher - "Nathaniel, what have we been talking about in science?" 
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Response - "My name is Nathaniel Maddox. We have been learning 
about many different kinds of animals. We learned that some animals are 
vertebrates and some are invertebrates." "What do you mean by that" was the 
teacher*s next question. Response - "That means some animals that are 
vertebrates." "My name is Douglas Avery, animals like chickens, dogs cats, 
fish, and horses are vertebrate animals. We learned that insects are 
animals that are usually invertebrates," Teacher - "Shirley, what else 
we talked about in Science this week?" Response - "My name is Shirley 
Long, we learned that when the weather is cold, birds migrate to the South." 
Second Session 
The second session was opened by the teacher explaining that most of 
the children now have the concept that most animals have different 
coverings unless they are the same kind of animal. The teacher asked "who 
would like to tell the class what we have learned about anima!' coats." 
Response - "I$r name is Katherine Broner. We have learned that some 
animals’ coats are made of scales, some are made of fur, some are made of 
hair, skin and feathers." Unsolicited response - "Mr name is Frederick 
Hill. That means that animals* coats are different. 
Third Session 
The third session was opened by the teacher commenting that "we have 
learned something about how animals move." The teacher then asked "who 
would like to tell us something that they have learned about how animals 
move? Would you like to tell something Velecia?" 
Response - "My name is Velecia Harvey. Wè have learned that animals 
move in many different ways." Teacher - "what do you mean animals move in 
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many different ways?” Response - "that means how the animals get about 
from one place to another. Some animals fly, hop, crawl, run, swim, leap 
and jump." 
Unsolicited response - "^y name is Jergadi Jones. We learned that 
these animals do different things, this means that animals get about in 
many different ways." 
Fourth Session 
Teacher, "Today we are going to talk about animal homes, this means 
where animals live. Before we get into a discussion and put on tape 
what we have learned from our discussions in class, I would like to record 
somethings that you perhaps already know about animal homes." 
Unsolicited Response - "Ify- name is Sylvia Johnson, I know where some 
animals live. Some animals like dogs live in dog houses." Teacher - 
"Do you think the dogs build their own houses?" "No, we have to build 
the houses for them." ,rWhat other kind of animals homes do you know 
about Sylvia?" Some animals like chickens live in chicken coops, we have 
to build homes for the chickens also. 
Fifth Session 
Teacher "today we are going to find out if there are any other pupils 
who know where other animals live. "Teacher - "Beverly can you tell me 
the name of some other animals and where they live?" 
Response - "Ify name is Beverly Jean Shaw. I know that ants live in 
holes in the ground, and fish live in water." 
Sixth Session 
Teacher "Today we are going to find out something about wild animals 
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and where they live. The teacher asked "who would like to tell something 
about the home of wild animals. 
Response - "I$r name is Danala Butler. I know that some animals like 
the fox and rabbit live in the woods. Teacher - "Do you think that the 
fox and rabbit have a home of their own. Response - I think that the 
rabbit has to make his own home and so does the fox. 
Children's Behavioral Types Involved in This Study 
Analysis of the experiences, and data involved in this study, has led 
the research worker to the notion that a section in this chapter should 
emphasize the kinds of general types of behaviors represented in the 
forty pupils dealt with. These types, may be reduced to those behaviors 
manifested which may be called: 1) behaviors oriented towards group-tasks; 
2) behaviors oriented towards group building and maintenance; and 3) 
behaviors which were individually oriented and which, thereby, were anti¬ 
group task and maintenance in nature. 
1. The child who tried to help the class get along with whatever 
it was studying - this kind of child (or children) plays the 
role of what, in group dynamics is called, group task roles. 
These are the children who relate whatever is going on in the 
science class to helping the rest of the group to undertake 
and facilitate and coordinate the group effort. They help to 
select and define and locate the common problems, and par¬ 
ticipate in the solution of that problem. 
This type of child plays a number of roles - as follows - he 
asks questions, suggest or proposes new ideas or changed ways 
of doing things, seeks information and gives it, seeks opinions 
and gives them, spells out suggestions and elaborates on them, 
shows or clarifies relations about ideas and suggestions, tries 
to pull out ideas and coordinate activities, defines the 
position of the group, raises questions, prods the group to 
action, and expedites the groups movements towards the goal 
of learning science concepts. There were one-third who played 
this role. 
2. This includes those children who learned to operate as encourager, 
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harmonizer, compromiser, gate-keep«r, standard setter, observor 
and commentator, and as follower. Within this group of forty- 
children occured the phenomenon of working together cooperatively 
for some time on common efforts and in common directions, and 
likewise of the development for the respect of one individual 
for another, and realization that everyone in the group had 
contributions to make, regardless of mentality, personality, and 
the other characteristics which often separate one individual 
from another and which make it difficult to develop a real group¬ 
feeling and "togetherness." I believe this experience, in which 
all the children shared and learned to know one another, their 
potentialities, abilities, competences, and the like was as 
worthwhile in helping these children to come together, as it was 
in the achievement of the science concepts with which the problem 
was concerned. 
3. There were, however, during some of the early stages of this study 
certain individuals who played individually stereotyped and anti¬ 
group task and maintenance roles such as those of aggressor, 
blocker, recognition-seeker, self-confessor, playboy, dominator 
help-seeker, special interest pleader and so on. However, without 
the teacher deliberately utilizing and maintaining "strict" 
doctrinnaire group dynamic approaches, the children and teacher 
soon learned to eliminate these anti-group roles by continuing 
to practice a democratic leader-follower pattern in which these 
individually stereotyped roles were, rather quickly, discovered 
to be irrelevant. It is believed, as one of the by-products 
of this study, that democratic processes in which the teacher 
consciously develops a feeling of permissiveness, in which the 
teacher does not evaluate the behaviors of the pupils or erect 
barriers in the pupils movements towards their need-satisfaction, 
and in which children come to feel free to say and act and 
generally behave according to their needs, interests, and 
problems — that such atmosphere is generally conducive to learning, 
and absolutely essential to concept formation. 
CHAPTER IV 
FINDINGS, CONCLUSIONS, IMPLICATIONS AND RECOMMENDATIONS 
Introduction.—The teaching of science has been developed to a large 
extent by the classroom teacher. It has become a realization that 
soientific concepts can be accomplished in the kindergarten of the class¬ 
room teacher spends adequate time in planning her program and choosing 
the materials that is best suited for the children on the kindergarten 
level. Much of this material can be produced by the teacher. The com¬ 
mercial material can be revised and improvisions can be made for those 
things that are not put at the teacher*s disposal. 
Children at this age level are exposed to science in almost every 
phase of their environment. They are not often made to realize this, 
but the teacher should feel competent and at ease in teaching science to 
kindergarten children. Teachers should feel that children can adapt them¬ 
selves to science teaching Just as readily as they can any other subject 
matter. 
Rationale.—The roots of elementary school science lie deep in the 
history of the American people, and they are identifiable in the ex¬ 
periences of those teachers and children who have had the temerity to 
"experiment11 with science. This is time from the "little red school 
house" to the crowded metropolitan areas of our major cities, and the 
shiny new classrooms in the new suburbs. For the importance of elementaiy 
school science was recognized by such forward-looking people as Benjamin 
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Franklin and Thomas Jefferson who saw the importance of helping children 
and youth to understand and interpret the phenomena which occurred in their 
natural environment.'*’ 
The early purposes of elementary school science were to know the 
basic physical, biological, and other principles of science which were 
useful in the improvement of the farm, home, business, and community. The 
applications were taught in such a way as to be usable in working with tools 
and machines, in controlling conditions for growth and use of plants and 
animals, and in engineering and trade. These early purposes of elementary 
school science are still valid, and are among the guidelines for develop¬ 
ment of an effective program of science in the elementary school. 
When the children first came to school, in the nursery and kinder¬ 
garten years or even in the first grade, they are characterized by quest¬ 
ioning proclivities. For years Gerald S. Craig and his students, as well 
as others who have had such notions, have stated and restated that 
children are inquisitive, questioning, investigative and curious about 
their immediate everyday environment. However, by the time that children 
have been in school for a while, they tend to lose these characteristics, 
and teachers have had to "motivate" and discover means for stimulating 
an interest and felt need which, somehow, the school has tended to stultify. 
For elementary school teachers, and especially those at the kindergarten 
and lower grade levels, have tended to regard science as not appropriate 
for these early years. Sometimes "field trips, excursions", "nature study" 
 Ï  
Willard J. Jacobson and Harold E. Tannebaum, Modern Elementary School 
Science (New York: Bureau of Publications, Teachers College, Columbia 
University, 1961), p. 1. 
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or making collections of one kind or another has been encouraged, but 
science as a study taught in terms of principles and concepts has seldom 
been taught in any planned sequence in too many kindergarten and lower grade 
classes.^ 
Modem elementary school science has its foundations in recent re¬ 
searches of child development, with its broad approaches including ex¬ 
periences from the physical, biological, astonomical, and earth sciences. 
In modem elementary school science the activities and experiences should 
be planned to help the children to grow and develop in their abilities 
to understand and interpret the events which take place in their everyday 
environment and within their own bodies. Now we know that almost all 
young children have a deep and continuing interest in such experiences, 
and many classroom teachers are desirous of doing what they can to 
provide such experiences to children at these levels. 
Never before in the history of mankind has there been such an 
imperative need for developing a program of science in the lower levels 
of the elementary school as today. When we consider science from the 
developmental point of view we discover that science is actually a part 
of the fundamental characteristics which are essentially those of children. 
The common fundamental characteristic of children and science is that 
both actively are involved in interpreting the objects and events of the 
environment. For we now define science as man’s attempt to explore, 
interpret and to operate the materials and forces of the universe that 
 r  
Gerald S. Craig, Science for the Elementary School Teacher (Ginn and 
Company, 1958), pp. 1-6, passin. 
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surrounds him. 
There are at least four other important reasons why the elementary 
school should reexamine its posture about elementary school science, and 
especially science at the kindergarten and primary grade level» 
1. The rapid development of knowledge in the many fields of 
science has made it important to extend the range and 
modernize the content of elementary school science. 
2. Science experiences need to be developed which are con¬ 
sistent with the nature of science. 
3. The growing importance of science and technology in our 
culture make it imperative that a more sophisticated 
elementary school science program now be regraded as 
mandatory. 
Iu The development-of an integrated K-12 science program demands 
re-examination of the special contribution the kindergarten 
and lower grades may make to such a continuous program. 2 
At the kindergarten and lower primary grade level of science education 
children need to gain some understanding of the broad generalizations or 
,rbig ideas” of science. A knowledge of a broad generalization is of more 
value and greater importance than learning or memorizing a tremendous 
series of unrelated and relatively discrete facts. To observe that water 
placed in an open pan evaporates is not as important as to gain some 
understanding of the water cycle. For understanding of the water cycle 
involves a generalization that helps to explain and relate an even wider 
range of phenomena. Science generalizations are broad statements that 
help the child and adult to explain a range of events, relate these events 
to other phenomena, and thereby guide them in their approach to the new and 
unknown. Understanding of the conservation of matter and energy is an 
T  
Craig, op. cit., p. 2. 
2 
Jacobson and Tannebaum, loc. cit., pp. 3-u. 
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example of a science generalization. Such generalizations are attained 
by children when they are two or three or four years of age, as they learn, 
through experiences with milk or with food, that there is a relation 
between the food hey eat, and their sleep and exercise or play experiences. 
A science concept is our view of, or picture of ourselves and the 
world in which we live. Concepts are oft-times regarded as the very 
essence of our past. Concepts are each individual's possessions, and are 
based on the cumulative experiences of each person. If, for example, a 
teacher or parent believes that science is too hard for children then that 
teacher or parent will prevent these children from having such experiences, 
and thereby limit their opportunities to generalize or form concepts. 
When a child says that "I can make something out of nothing" that is his 
concept, even though it may be at variance with the scientific generaliza¬ 
tion about the conservation of matter and energy. 
The teacher who is concerned with developing increasing closures or 
enlarged concepts (mental or other pictures) in children will utilize 
whatever these generalized ideas or concepts are as the basis for de¬ 
veloping concepts which are closer and closer to nature and to fact or 
reality. She is concerned with the development of concepts which will 
develop into a pattern that is consistent with science and its general¬ 
izations. At the lower grade levels it has been established that children 
can develop concepts to the point where they may be extended or even may 
be used to modify the generalizations of science."^ 
Ï 
Sara Gannaway Coleman, "The Relationship of Certain Science Concepts 
to Mental Ability of First Grade Children" (unpublished Master's thesis, 
School of Education, Atlanta University, 1959). 
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Concept development is one of the more important goals of science 
education, and the building of pervasive generalizations is a key goal 
in science for childhood education. Those who work with children at the 
kindergarten and lower primaiy school levels must develop for themselves 
as deep an understanding as possible of these generalizations of science 
and utilize this understanding to provide direction in guiding the concept 
1 
development of children. 
Evolution of the Problem.*—This problem has grown from experiences 
as a kindergarten teacher in an elementary school located in a large 
metropolitan city. During this period it has been noted that children, 
every year, will ask numerous questions about the weather and its changes, 
growth and development, differences in children and adults, and the like. 
In addition, participation in graduate courses in education indicated that 
some authorities in the field regard the answering of these questions, 
through problem-solving approaches, to be of increasing and vital importance 
to the normal growth and development of children, and a basic requisite to 
learning. Therefore, it would be useful and important to spend some time 
in conducting research which would enable a kindergarten teacher to deal 
with problems and issues of science which are within the need, interest, 
and problem ranges of growing children at the kindergarten level. Such 
study would enable the researcher to identify her own personal potentiali¬ 
ties and competencies to deal with such issues, interests, needs, and 
problems and might also enable the teacher to provide science learning 
 T  
Science for Georgia Schools (Atlanta, Georgia: Georgia department 
of Education, lyouj, p. 5. 
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experiences to children which would immeasureably contribute to their 
normal growth and development. 
Contribution to Educational Knowledge.--Even a cursory survey of the 
role and function, or place, of science at the kindergarten level will 
reveal to a casual observer a dearth or total deficit of ordered sequential 
experiences with science phenomena which are at the level of scientific 
generalization and concept formation. Therefore, it is believed that this 
study may make contribution to that small, but growing, body of research 
literature which seeks to establish the fact that science generalizations 
and concept formation may be taught in the kindergarten in a sequential 
rather than a fortuitious manner. This study may also make a contribution 
to the revision of the present program or curriculum offered in the ele¬ 
mentary school in which the research worker is employed, and, perhaps, 
have even wider implications for programming at the kindergarten level 
generally. 
Statement of the Problem.—The problem involved in this study was 
to attempt to ascertain whether kindergarten school children can be taught 
science concepts. The null hypothesis to be tested was that scientific 
facts, leading to the formation of principles and development of 
scientific generalizations, cannot be taught to kindergarten children in 
a selected school in such a way as to lead these children to the formation 
of science concepts. 
Purpose of the Study.—The major purpose of this study was to teach 
a selected group of kindergarten school children certain science facts 
for a period of one semester. More specifically the purposes of this 
study were: 
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1. To discover the nature and extent of science facts, 
principles, generalizations, and concepts of science which 
the selected group of kindergarten school children manifested 
when they enter the kindergarten. 
2. Identify and specify the needs, interests, and problems 
of the selected group of kindergarten school children so 
that these needs, interests, and problems could be used to 
formulate a sequence of teaching-learning activities in 
science for the selected kindergarten subjects. 
3. Prepare a resource unit for the selected subjects which would 
utilize the ”problem-solving” method of teaching science. 
I4. Discover the extent to which a mean pupil gain was or was not 
achieved by the group as a result of teaching the unit. 
5. Discover whether such group taught by the "resource unit" and 
"teaching unit" by the problem-solving method was conducive 
to formation of science concepts. 
6. Present the findings in the final thesis copy. 
limitations of the Study.—This study was limited in the following 
1. The study was limited by its design in that all single group 
classroom research experiments are conducted in a situation 
in which intact existing class groups are utilized, trusting 
that the variables not controlled are irrelevant, or would 
not seriously alter the results obtained. 
2. The study was limited by the fact that teacher-made tests were 
used as, so far as is known, no standardized tests are 
available for collecting data to compute the mean pupil gains. 
Method of Research.—The method of research which was used in this 
research was the experimental metjod. The specific pattern of ex¬ 
perimental research suitable to this research is that of the single group 
type. This method of classroom research was selected because of the 
nature of the teaching-learning situation in the particular school pro¬ 
posed for the research to be conducted. In this school there are two 
sessions of the kindergarten, a morning session and an afternoon session 
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of approximately sixty students each. Two teachers are assigned to one 
room to deal with these students. Therefore, the usual techniques of 
control and the like associated with experimental studies of this type 
could not be applied. 
The research worker recognized, moreover, that it was possible to 
control all the variables in such a situation. For the organization of 
this school did not justifiably support rearrangement for purposes of 
experimentation in the parallel or rotational frame. Therefore, it was 
proposed that intact existing kindergarten groups be studied trusting 
that the variables not controlled were irrelevant, or woudl not seriously 
affect the results obtained. 
Locale and Period of the Study.—This study took place during the 
academic school year 1962-1963 at the ¥. H. Crogman Elementary School, 
Atlanta, Georgia. 
Description of the Subjects.—The subjects involved in this study 
were the kindergarten class regularly assigned to the researcher. 
Description of Instruments.—The instruments used to collect the 
data were teacher-made verbal and/or oral and pictorial tests designed 
to ascertain the nature and extent of concept formation. In addition, 
tape recordings were periodically made, and especially during develop¬ 
mental and culminating stages of the teacher-learning process. These 
recordings were analyzed for the purpose of discovery of growth and 
development in concept formation. 
A resource unit was formulated according to the procedures proposed 
in the revision of the pamphlet "How To Make A Resource Unit." This 
unit became the base for "teaching units" which were taught to the children 
9h 
for a period of one semester. 
Operational Steps.—The operational steps involved in the collection 
of data were as follows: 
1. Permission was obtained to conductive study from the 
necessary authorities. 
2. Literature was reviewed pertinent to the study. 
3. Ascertain the needs, interests, and problems of the 
selected kindergarten school children, and specify those 
needs, interests, and problems which lend themselves to 
the following major objectives of elementaiy school 
science. 
a. The earth on which we live 
b. Healthful living 
c. The earth in space 
d. Machines, materials, and energy 
e. The physical environment 
f. The biological environment 
IN Identify the specific science facts, informations, and 
knowledges which are appropriate for teaching in the 
areas identified. 
5>. Discover the nature and extent to which problem-solving 
behaviors and "methods" may be used to teach the selected 
children. 
6. Prepare a sequence of teaching-learning experiences for 
these children which will effectuate learning in the areas 
identified. 
7. Develop, from the literature, a set of criteria which would 
ensure that the sequence of learning experiences conform 
to the research findings of professional science educators 
as to teaching science at the elementary school level, with 
special reference to research findings for the kindergarten 
school level. 
1 
Harold Alberty, "How to Make A Resource Unit" (unpublished Bulletin, 
College of Education, The Ohio State University, 19140. Revised and 
expanded by Edward K. Weaver, "Further Notes on How to Make A Resource 
Unit" (Alabama State Teachers College, Montgomeiy, Alabama, 191*6 Summer 
Session). 
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8. Apply these criteria to a resource unit in science for 
teaching kindergarten school children. 
9. Teach the units and evaluate them. 
10. Teach a similar group of kindergarten children for a similar 
period and detect the mean gains, if any. 
Summarization of Literature.—The literature reviewed in connection 
with this study has given forth with the following generalizations: 
1. The philosophy and objectives of science should be oriented 
towards teaching children to develop the behaviors of 
citizens, use and understand the social role and function of 
science and its methods.^a"b_c 
2. Although science is exact and is, indeed, factual by nature, 
its discoveries are made through intelligent use of the 
imagination. The teacher can encourage young children to 
widen their educational environment and to extend it from 
home and neighborhood.2a-b 
3. Children in the kindergarten should be taught in terms of 
the major concepts of science.^ 
li. The curriculum should be flexible and there should be more 
background material, based on specific science concepts and 
more related learning experiences.'4 
la 
J. D. Bernal, "Science Teaching in General Education," Science 
and Society, Vol. IV, No. 1 (Winter, 19l*0). 
IB 
National Society fnr the Study of Education, Forty-Sixth Yearbook, 
Part 1, p. 39.  
lc 
Edward K. Weaver, "A Philosophy for a Sound Science Education 
Program," Education, Vol. LXXX (September, 1950), pp. 350-51. non. sec. 
2     
Glenn 0. Blough, Julius Schwartz, and Albert J. Huggett, Elementary 
School Science and How To Teach It (New York: Dryden Press, 19b8), p. ho. 
5E 
Ann Cuno, "Guide for Teaching Science in Primary Grades" (unpublished 
Master*s thesis, University of California, 1956). 
3 
Glenn 0. Blough, op. cit., p. 58. 
h 
Ann Cuno, op. cit. 
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5. Teacher-pupil planning can be very effective and plays 
an important role in teaching science. a“ 
The Major Findings.—Analysis and interpretation of the data revealed 
the following significant findings: 
1. The Teacher-Made Tests - The data obtained from the 
administration o£ the teacher-made tests indicated that 
these children progressively increased in their ability to 
recognize and deal with science concepts. This is based on 
the following finding: 
a. The following statistical measures were obtained: test 
scores were added for the seven teacher made tests for 
each of the forty subjects. The average of each of the 
total scores for each individual was obtained. These 
averages ranged from a low of 3.5 to a high of 10 — the 
mean score was 9»h* These findings indicated that this 
group was able to deal with more than three-fourths of 
the science concepts tested for during the period of the 
stucjy. 
2. The Tape Recordings and Diary Records - The analysis of concepts 
identified in the tape recording sessions and diary records 
indicated concern for the major concepts of change and variety. 
The basic sub-concepts which were identifiable were: a) animals 
have different coats; b) animals are different sizes; c) animals 
move in many different ways; and d) animals have different homes. 
The sub-concepts subsumed under these were: a) vertebrates and 
invertebrates; b) animals that are covered with feathers, scales, 
hair, fur and skin; c) animals that are microscopic, whale size, 
medium and small; d) animals that hop, crawl, jump, leap; e) 
animals that live in the woods, under rocks, under logs. 
3. Children below average score can deal with some science concepts. 
Conclusions and Implications.—The data presented and analyzed in 
this study appear to warrant the following conclusions and implications: 
1. That children in the kindergarten can be taught science concepts. 
2. Resource units and teaching-learning units appear to be useful 
methods of techniques for planning a flexible program of 
1 
James 0. Morton, "Science Interests of Intermediate Grade Children" 
(unpublished Master's thesis, Ball State Teachers College). 
^Grace A. Smith, "Science Interests of First Grade and Science Units 
Based on These Interests" (unpublished Master's thesis, Ball State Teachers 
College). 
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science learning leading to concept formation based on childrens 
interests, needs, and problems. 
3» Precnncem notions that science is too hard for children may 
inhibit or even prevent certain teachers from teaching science 
as “science” to kindergarten children. 
Recommendations.--The following recommendations appear to be warranted. 
They are directed to teachers of kindergarten children who in teaching 
science, should consider the relationship of postures, images and role 
playing to achievement in science. It is recommended that such teachers 
base their approaches in the following recommended principles, concepts, 
and/or generalizations derived from this study: 
1. Permissiveness, sharing and other democratic practices are 
essential in working with children in fostering elements of 
scientific attitudes and methods of problem-solving. 
2. The interest span of children appears to be longer-lived 
when they are engaged in meaningful activities. 
3. Under careful supervision and democratic guidance children 
can be taught science concepts and at the same time learn to 
generalize from their factual knowledge to science principles. 
h» Elementary school teachers, beginning in the kindergarten 
should teach for the major concepts of science. 
5. Science teaching should be planned and not incidental. 
6. The use of the tape recorder should be encouraged in helping 
children to hear themselves and thereby improve their 
understanding of how science concepts emerge from experience. 
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